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LANGUAGE 

$10 

It's staggering. 

It can change the way you work, the way you think, the way you live. 

It can help you create, re-create, and replicate. 

It's for secretaries, statesmen, salespeople, students, songwriters and story-tellers. 

It is more than just an incredible timesaver (although it certainly is that, too). 

Much, much more. 

It's a tool that propels you into creativity, letting you set down an idea, rearrange 
it, edit it, improve it, decide you liked it better the first time, change Smith to Jones 
wherever Smith appears, switch paragraphs around, personalize things that ought to be 
personal, see how what you've written would look with different margins, in all capital 
letters, or with boldface headings, add or delete names or numbers from lists, file away 
fleeting ideas and retrieve them whenever you want them, automatically show you a 
"table of contents” of all your ideas in case you’ve forgotten them, put a notion on "hold" 
while you do something else, and prod you into certain secret places that your mind has 
seldom, if ever before, entered. 

It lets you do all this on an IBM® or a Leading Edge™ compatible personal 
computer. It's easy enough for beginners, yet powerful enough for the most accomplished 
pros. All this in one package for the first time. 

This is command of the language. 

This is Leading Edge™ Word Processing: 





PROFESSIONAL WORD PROCESSING 

FOR THE IBM AND LEADING EDGE TYPE PERSONAL COMPUTERS, FROM $100 ($1S0 WITH MERGE PRINT). 
AVAILABLE NOW AT MOST COMPUTERLANDS ” AND OTHER AUTHORIZED LEADING EDGE DEALERS. 

LEADING EDGE PRODUCTS. INC 

SOFTWARE DIVISION, 21 HIGHLAND CIRCLE, NEEDHAM HEIGHTS. MA 02194, 800-343-3436. (617) 449-4655 
FORTUNE DIVISION. 225 TURNPIKE STREET, CANTON. MA 02021, 800-354-0554, (617) 828-8150 
LEADING EDGE PC SYSTEMS DIVISION, 225 TURNPIKE STREET. CANTON, MA 02021, 800-343-6833, (617) 828-8150. 
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TheleleVdeo 
The best hardware 



TeleVideo versus IBM. Make a few 
simple comparisons and you'll find 
there is no comparison. 

RUNS IBM SOFTWARE. 

With theTeleVideo® IBM Compatible 
line—PC, XTand portable computers— 
you'll get the most out of all the most 
popular software written for the IBM® 
PC—more than 3,000 programs. 

Because every TeleVideo Personal 
Computer offers the highest level of 
IBM compatibility on the market and 


THE BEST HARDWARE FOR THE BEST PRICE. 


Features 

Tele-PC 

IBM PC 

Tele-XT 

IBM XT 

Monitor 

YES 

OPTIONAL 

YES 

OPTIONAL 

Screen Size 

14'' 

12" 

14" 

12" 

Tilt Screen 

YES 

NO 

YES 

NO 

Quiet Operation 

YES (NO FAN) 

NO 

YES 

NO 

Memory 

128K 

128K OPTION 

256K 

256K OPTION 

Graphics Display 
(640 x 200 resolution) 

YES 

OPTIONAL 

YES 

OPTIONAL 

Printer Port 

YES 

OPTIONAL 

YES 

OPTIONAL 

Communications Port 

YES 

OPTIONAL 

YES 

YES 

MS™-DOS/BAS 1C® 

YES 

OPTIONAL 

YES 

OPTIONAL 

System Expansion Slot 

YES 

YES 

YES 

YES 

RGB and Video Port 

YES 

OPTIONAL 

YES 

OPTIONAL 
















PC compatibles, 
for the best software 





has the standard—not optional — 
features you need to take full advan¬ 
tage of every job your software 
can do. 


Study the chart below. It proves that 
TeleVideo—not IBM—offers the best 
hardware for the best price. 


Note thatTeleVideo's ergonomic 
superiority over IBM extends from fully 
sculpted keys and a comfortable 
palm rest to a 14-inch, no glare screen 
that tilts at a touch. 


THE BEST MICROCHIPS. 

What is perhaps most impressive 
about theTeleVideo IBM PC Compati¬ 
ble can be found deep within its cir¬ 
cuitry. We use the same 8088 central 
processing unit that runs an IBM PC. 
But we also employ new VLSI (Very 
Large Scale Integration) microchips 
that are designed and built exclusively 
forTeleVideo.These interface more 
eff iciently with the power¬ 
ful 8088 and yield numer¬ 
ous benefits. 

For example, our tiny 
custom chips do the 
work of many of the 
larger, more expensive circuit 
boards in an IBM PC. So we can 
offer a computer system that comes 
in one attractive, integrated case, is 
ready to run and occupies less desk 
space. A computer that edges out 
IBM's added-cost component system 
for reliability, ease of service and 
purchase simplicity. 


Fewer circuit boards to cool also 
allowed us to eliminate the noisy, 
irritating fan IBM and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 


any IBM hardware options without 
modification. 

THE BEST LINE. 

But theTele-PC is only one element of 
theTeleVideo IBM PC Compatible line. 

TheTeleVideo XT is the best hardware 
for users of popular IBM XT software 
who would appreciate an extra 10 
megabytes of storage capacity along 
with the advantages listed on the 
chart at the left. 

As the chart above demonstrates, our 
portable IBM compatible computer, 
theTPC II, is far and away better 
hardware than IBM. Better hardware- 
standard—at a better price. 


THE BEST MANUFACTURER. 

TheTeleVideo IBM PC Compatible 
line is made by the world leader in 
multi-user computer systems and 
the number one independent manu¬ 
facturer of terminals. 

Call 800-538-8725 for the dealer 
nearest you. In California, call 
800-345-8008. 

Before you invest, make a few 
simple comparisons.You'll find that 
TeleVideo—not IBM—has the best 
hardware for the best software. At the 
best price. 


IBM is a registered trademark of International Business 
Machines. MS is a trademark of Microsoft Corporation. 
GW Basic is a registered trademark of Microsoft Corporation 
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THE BEST PORTABLE FOR THE BEST PRICE. 


Features 

TPC ll-S 

IBM PC 

High Capacity Storage 

YES 

YES 

Quiet Operation 

YES (NO FAN) 

NO 

Display 

YELLOW 

AMBER 

Memory 

256K 

256K 

Graphics 

YES 

YES 

Communications Port 

YES 

OPTIONAL 

Printer Port 

YES 

OPTIONAL 

MS™-DOS 2.11 

YES 

OPTIONAL 
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POPULAR'S VIEW 


New Choices, 
New Freedoms 


In his book Megatrends , John Nais- 
bitt describes three stages of tech¬ 
nology. We have already experienced 
the first, in which we applied micro¬ 
processors to the path of least resis¬ 
tance-toys and games. The result¬ 
ing entertainment devices were 
novel and fun and did not threaten 
our basic life patterns in any way. 

Rapidly we moved to the second 
stage, embracing microprocessors as 
improvements over our existing 
tools—cars, telephones, and type¬ 
writers, to name a few. Because 
these changes represented concrete 
improvements, we had little trouble 
accepting them, either. 

The versatility of microprocessors 
also makes it possible for us to move 
closer to the third stage, where we 
use them to create and produce 
things suggested by their very 
nature. But this technological power, 
or versatility, is also bringing about 
major changes that threaten our tra¬ 
ditional values and institutions. 

Naisbitt identified several major 
transformations now taking place, 
and we who use microcomputers can 
easily see how our involvement with 
them puts us squarely in the middle 
of this revolution. 

Already software packages help us 
prepare our taxes, monitor physical 
fitness, and educate ourselves in our 
own living rooms. Microcomputers 
are accelerating our move to self- 
help, making us less dependent on 
institutions for our survival and 
well-being. 

Every night across the country, 
people gather in classrooms, living 
rooms, and meeting halls to ex¬ 
change information and share ex¬ 
periences about working with micro¬ 
computers. The proliferation of user 
groups, dramatically illustrates the 
“high touch” component of high 
tech. Rather than experiencing 
alienation because of technology, 
we’re making new connections with 
people without regard for age, in¬ 
come, or profession. 


And we’re exercising the power of 
our pocketbooks in the microcom¬ 
puter marketplace, rejecting prod¬ 
ucts that don’t meet real needs 
despite the billions of dollars in¬ 
vested in marketing and advertising 
efforts. Many of us have become ac¬ 
tivist consumers, not hesitating to 
call or even visit corporations to 
voice our opinions about their prod¬ 
ucts, pricing, and policies. 

And while some people decry the 
proliferation of hardware and soft¬ 
ware products, we’ve rapidly grown 
accustomed to a multiplicity of 
choices. From telephone services to 
ice cream, each one of us can pick 
and choose the product that best 
meets our needs. And beyond sim¬ 
ple buying decisions, the microcom¬ 
puter lets us determine how to edu¬ 
cate our kids, decide to work from 
home via terminal rather than in 
person at the office, and build our 
own invaluable information data¬ 
bases. Once we’ve experienced free¬ 
dom of choice, who can support a re¬ 
turn to a restriction of options? 

The microcomputer also radically 
changes our power in a corporate en¬ 
vironment. Functions that have 
always been consolidated can now be 
spread throughout the company, as 
we acquire the computing resources 
and skills to handle them. And as 
our companies move to decentralized 
computing power, decentralized con¬ 
trol must follow. Flexible scheduling, 
individualized work environments, 
and participatory decision-making, 
now possible, soon become inevit¬ 
able. 

As these changes emerge, how¬ 
ever, resistance builds. Moving into 
an uncharted future requires far 
more courage than clinging to the 
security of the past. But every day, 
more and more people experience 
the catalytic power of the microcom¬ 
puter, and as Naisbitt says, “Trends, 
like horses, are easier to ride in the 
direction they are already going.” 

Pamela Clark 
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Peopl o 

Friday! like mere’s no 


tomorrow 


Friday! is the new electronic 
file handling system that has become 
an instant best-seller because it's 
so revolutionary 

Within two weeks, it broke into 
the Top 20 on the sales chart of Softsel, 
one of the country's leading computer 
software distributors. 

And it's now well on its way to 
the top. 

The Friday! phenomenon 
is simple. 

Friday! uses simple menus and talks 
to you in plain English, so almost anybody 
can use it. 

It's great for sales and commissions, 
clients and portfolios, mailing lists and 
labels, invoices, inventories, paychecks, 
reports and more. And it works with other 
microcomputer software like 1-2-3™ and 
dBASE II® (our own advanced database 
management system). 

It comes with a complete, step-by-step 
tutorial, but you can set up an "electronic 
file" without even looking at the manual, 
then use it at the touch of a few keys. 

Friday! finds any filed information in 
seconds. Computes totals, subtotals, com¬ 
missions, etc. Prints form letters and 
mailing labels. Gives you quick reports 
from all or part of a file with a few key¬ 
strokes. Or if you need a special report for 


your bank or board of directors, just "paint" 
the format on your screen, then have 
Friday! do all the work. 

And while Friday! does more than file 
handling systems selling for as much as 
$495, it's yours for just $295 (suggested 
retail price)! 

For more information, contact 
Ashton-Tate, 10150 West Jefferson Boule¬ 
vard, Culver City, CA 90230. (800) 437-4329 
ext. 207. In Colorado, (303) 799-4900. In the 
U.K., call (0908)568866. 

Or for the name of your nearest 
dealer, just call 1-800-4-FRIDAY, ext. 207. 

ASHTON -TATE 


®Ashton-Tate 1983. Friday! is a trademark and dBASE II is a registered 
trademark of Ashton-Tate. 1-2-3 is a trademark of Lotus Development Corp. 
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Introducing the new 
United they stand. 



Programs in IBM’s Assistant 
Series are like actors in a play. Alone, 
each gives an outstanding performance. 
Together, they’ve been directed to act well as 
a troupe. (In the software world, this interaction 

is called “integration.”) 
Just as actors can easily perform 
on different stages, these programs can easily 
work on different IBM personal computers — 
from PCjr to larger systems like PC/XT. 


How integrated software works. 


Want to get your facts and figures in order? Start with 
IBM Filing Assistant. Then, to print the facts in tabular form, 
add IBM Reporting Assistant. To write about what you’ve 
been working on (and make sure the spellings accurate), use 
IBM Writing Assistant—the word processing program. Want to 
put a chart in the middle of your text? Use IBM Graphing Assistant. 
It takes data directly from IBM Filing Assistant to turn numbers 
into pictures. When it’s time to think ahead with schedules and 
forecasts—get IBM Planning Assistant* the spreadsheet program. 

The finishing touch? IBM Assistant Solutions. They 


Little Tramp character licensed by Bubbles Inc., s.a. 

* Available early next year. 

**Prices apply at IBM Product Centers 
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IBM Assistant Series. 
Divided they stand. 



Solutions package. I 

Learn one, learn them all. 

IBM’s Assistant Series works hard for you. 

But the programs aren’t hard to work. Many 
of the menus, commands and function keys are the 
same. So once you’ve learned one program, you’re well on 
your way to mastering the rest. 

They’re not hard to buy, either. Pick what 


We’ve shown you how affordable the new IBM Assistant Series is. 
But we can’t show you how easy. Y)ur dealer can. Simply ask for a 
demonstration. For the authorized IBM Personal Computer dealer 
or IBM Product Center near you, call 800-447-4700. 

In Alaska or Hawaii, 800-447-0890. 



Personal Computer Software 


Circle 42 on inquiry card. 
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SIMPLE. 



SIMPLY POWERFUL. 


Basically, we agree with PFS® If you’re looking for 
some power from software that’s essentially simple, 
there are several PFS packages you might look at. 

But if what you really want is genuinely power¬ 
ful software, that’s also simple to use, you’ll do 
better with one new package from Alpha® 

It’s called Electric Desk™ and it’s word pro¬ 
cessing, spreadsheet, communications and file 
management with report writing, all in a single 
integrated program. What’s best, you can run 
them all at the same time, because it’s all on a 
single disk. 

So you not only get to do more work 
with one Electric Desk than with several 
PFS’s. You also get to do things PFS simply 
can’t. Like jump instantly from a letter to 
a budget to a customer list, over to a stock 


report and back, with just a couple keystrokes. PFS 
makes you save files, change disks and waste a lot 
of time if you want to do anything like that. 

Plus Electric Desk lets you do something else 
that’s never been done before—save money. 

Because for $345.00* you get a complete IBM 
PC/XT version of Electric Desk with all capabilities 
included. That’s far more computing power than 
PFS delivers in a handful of packages for about 
$ 600 . 00 ? 

So before you decide on software for your busi¬ 
ness, compare. We think you’ll agree. When it comes 
to serious software, it’s not how simple 
you make it. It’s how you make it simple. 

Electric Desk. It’s the new force in 
software simplicity. 

Also available for the IBM PCjr, for $295.00. 


ALPHA 

SOFTWARE CORPORATION 


'Based on manufacturers’ suggested retail prices. Electric Desk is a trademark licensed to Alpha Software Corp. by Electric Software, Inc. Alpha Software Corp. is a registered trademark. PFS is a registered trademark of 
Software Publishing Corporation. IBM is a registered trademark of the International Business Machines Corp. © 1984 Alpha Software Corporation, 30 B St., Burlington, MA 01803.617-229-2924 
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Computers Aren't Friendly 

Dear Editor: 

Your May 1984 issue, my 
first copy of a subscription to 
Popular Computing, is a 
treat, if for nothing else, for 
the stimulation evoked by 
Jerry Pournelle in his article 
on the micro revolution (page 
81) and his distress that “user 
friendliness” in the design of 
personal computers is 
poisonous and we should all 
be sure to arrange to have 
generous doses of the an¬ 
tidote, A> PIP. 

Mr. Pournelle properly 
points out that the “hacker's” 
attitude toward the “nouveau 
computee” is still one of re¬ 
sentment that we haven’t paid 
our dues and learned the jar¬ 
gons and codes of the good ol’ 
days. However, he then 
promptly shifts gears and 
proceeds to berate a few of 
the designers of user-friendly 
personal computers for the 
way in which they have mar¬ 
keted their designs, with his 
particular animadversion 
about promotion of user 
friendliness over the design 
elements built in and readily 
available to those of greater 
knowledge and experience. 

In at least one instance, 
with which I am personally 
familiar, the designer did in¬ 
deed provide extensive man¬ 
uals and documentation of 
standard CP/M and MBASIC 
for GP/M-8.0 with his equip¬ 


ment right from the start. 
However, the immediate need 
called for the user-friendly 
capabilities. Once familiarity 
and a sense of usefulness of 
the personal computer were 
experienced, there emerged a 
very strong urge to learn 
what CP/M, MBASIC, and 
A> PIP were all about. Now 
came the revelation that Mr. 
Pournelle, with all his in¬ 
sights, missed completely. 
Lest Mr. Pournelle think that 
I’m out for his hide alone, I 
hasten to direct my com¬ 
ments to personal computer 
designers and writers of 
manuals, documentation, and 
the plethora of computer 
books available in the book¬ 
stores. 

One is tempted to the con¬ 
viction that this material is 
prepared by hackers as their 
last resort to retain exclusiv¬ 
ity denied by the increasing 
simplicity of the designs that 
have been made available by 
the new technology. Not only 
does excessive jargon prevail, 
but step-wise, incremental ex¬ 
position of information from 
simple concepts to complex 
formulations seems to be 
avoided in favor of disjointed, 
out-of-sequence rambling in 
which the novice becomes so 
hopelessly entangled that 
A > PIP is the end and not a 
beginning or a connection. 
The newcomer is told that his 
new acquired computer 
varies somewhat from the 
text, but the variation isn’t 
explained. Or the instruction 
calls for the use of a utility 
program whose source is not 
divulged. 

A catalog of the comedy of 
errors isn’t necessary. Any re¬ 
cent purchaser of a personal 
computer who is a beginner 
could write an all-too-familiar 
horror story. What Mr. Pour- 
nelle’s insight amply did re¬ 
veal on several occasions, he 
really didn’t emphasize ade¬ 
quately. I can agree with him 


totally that the novice who 
waits for extension of 
simplistic solutions to the use 
of computers is denying him¬ 
self opportunities to expand 
his own horizons as well as 
the output potential of his 
tool. I cannot agree with him 
that it “takes no more than a 
couple of days to cope with 
A> and PIP A:=B:*.* [v], 
etc.” Available instructional 
literature is of such poor 
quality that it can’t support 
such expectations. 

The “teachers” who have 
assigned themselves as the 
elect purveyors of computer 
knowledge are the real cul¬ 
prits to whom Mr. Pournelle 
should be protesting that 
timely complaint, “where’s 
the beef?” 

Abraham Wolfthal 
Silver Spring, MD 

I quite agree that neither 
editors nor writers have done 
an entirely adequate job. My 
point is that if you wait for it 
to be too easy, everyone will 
be ahead ofyou—J.P. 

Hates Arcane Commands 

Dear Editor: 

Hate to take issue with my 
favorite computer writer, but 
methinks Jerry Pournelle, in 
his column in the May issue, 
misunderstood Mr. Dean. 
Dean talks about open-ended 
programs, but Pournelle 
rebuts by talking about 
operating systems and their 
commands. 

When I write a program, 
fine, I’ll cope with the PIP 
and whatnot of the DOS. 
When I buy a program to do 
a job, I don't want to have to 
figure out arcane commands. 
Dumbest thing I ever saw 
was a series of programs sold 
for the Timex/Sinclair 1000 
that you have to start yourself 
by typing RUN, ENTER. It 
was dumb because within six 
weeks of starting to program 
(which means I was still a 


rank beginner) I was writing 
my own programs so they’d 
self-start on completion of the 
load from tape. 

I’ll never use Wordstar be¬ 
cause of its command struc¬ 
ture. Phooey. In 1975 I 
worked on a word-processing 
system put together by DEC 
with minis—it had keys la¬ 
beled MOVE, PARA, SENT, 
DELETE, WORD, CHAR, 
and so on—anything you 
wanted to do could be done 
easily without cumbersome 
control codes. 

Right now I’m doing sys¬ 
tems integration and (when 
needed) custom program¬ 
ming. Tell me why I have to 
type P-R-I-N-T with some 
BASICs when Timex BASIC 
has a single-key setup that 
does the whole word. Or why 
Applesoft BASIC requires 
LEN (A$) when Timex gets 
by with LEN A$. I don’t 
mind the work of program¬ 
ming but find it ridiculous to 
do extra work because Apple 
and Microsoft BASICs are 
backward. What about 
writing and reading disk files 
from Applesoft or Microsoft 
BASIC? Applesoft has a 
whole sequence: PRINT D$; 
“OPENFILE.. .PRINT D$; 
“WRITE FILE” etc. Micro¬ 
soft has LSET and other such 
horrors. 

My customers at the mo¬ 
ment don’t want to know from 
A prompts. They don’t want 
to spend $6000 and some 
change to turn the thing on 
and get that dumb A staring 
at them. The IBM PC for that 
price doesn’t even have a 
clock! So if they want to do 
anything, they have to tell the 
thing the time and date (yes, 
they can bypass this if they 
want, but then they don’t get 
date and time stamping of 
files). 

I believe that, later, many of 
them will get into some learn¬ 
ing and DOS commands and 
such, which I agree is good. 
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“Dare to 


TI makes the best software 
perform even better. 

When choosing a computer, there are 
two important things to look for. Who 
runs the best software—and who runs 
the software bestl That’s why we re staging 
a dramatic country-wide side-by-side 
comparison against IBM™ called Dare 
to Compare.” 

Come to a participating dealer and 
take the “Dare to Compare challenge. 
You’ll see first-hand how... 


TI makes software 
faster to use. 

Take a closer look. See how we give you 
more information on-screen than the 
IBM PC? That way you’ll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur¬ 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit/delete keys to reduce the 
chance of making mistakes. 

TI makes software 
easier to use. 

TI gives you up to 8 colors 
on-screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. And easier 
on the eyes. 





IBM Personal Computer 
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Compare” 


And TI makes it easier to get your data 
on-screen. Our keyboard is simpler—it s 
more like the familiar IBM Selectric 
typewriter than the IBM PC keyboard is. 


TI lets you see for yourself. 



Right now, you can “Dare to Compare 
for yourself at participating TI dealers all 
over the country. Stop in, put both 
machines through their paces using the 
same software titles, and see for yourselt 
how the Texas Instruments Professional 
Computer makes the best software per¬ 
form even better. 

For the name of a participating dealer 
near you, please call TI toll-free at 
1-800-527-3500, or write: Texas Instru¬ 
ments Incorporated, P.O. Box 402430, 
Dept. DCA-232PL, 

Dallas,Texas 75240. ■. 

Texas 

Instruments 

Creating useful products and services for you. 


K) 



BPS Business Graphics™ shown. 

BPS is a trademark of Business 
&. Professional Software Incorporated. 
IBM and Selectric are trademarks of 
International Business Machines, Inc. 

Copyright © 1984 Texas Instruments 
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But to begin, they want the 
computer to do a job. I don’t 
think it’s a case of being 
lazy—it can take a long time 
to get familiar with operating 
systems and programming 
languages. Even supposedly 
simple-to-use programs such 
as Lotus 1-2-3 can take 
months to learn if you’re try¬ 
ing to run a business or a law 
practice at the same time. 
John G. Sandell 
Moorestown, NJ 

Thanks for the kind words. 
I would have thought that 
learning that “?” = PRINT 
takes sophistication. It seems 
to me we are agreed: things 
haven't got that ‘^erfriendly” 
yet. The question is, what do 
we do now?—J.P. 

Review Too Kind 

Dear Editor: 

I have just read the review 
of How to Get Started with 
MS-DOS by Carl Tbwnsend in 
your March 1984 issue (page 
203). I think that the reviewer 
was much kinder to the book 
than it deserved. 

Of the 126 pages in the 
book, nine are completely 
blank and six have fewer than 
50 words on them. Many are 
duplicates of other pages. For 
example, the lists of command 
structures, editing com¬ 
mands, and IBM BASIC 
statements, which are spread 
out over eight pages in the 
body of the book, are re¬ 
peated on another eight 
pages in the Appendix. There 
are twelve pages of IBM er¬ 
ror messages and eight pages 
of definitions of words like 
data, memory, and printer. 
Many of the charts are 
available in the IBM PC and 
MS-DOS manuals. The author 
appears to have written a 
very thin book which the 
publisher, Dilithium Press, 
fattened with unnecessary 
charts and lists. 

Although its title claims 
that the book deals with MS- 
DOS and the back cover 
claims that it deals with 
eleven named computers that 
use the Microsoft operating 


system, the text deals ex¬ 
clusively with the IBM PC 
and PC-DOS. Chapter 5 be¬ 
gins with a discussion of 
8-inch disks. How many PC 
owners have 8-inch drives? 
Tbwnsend then assumes the 
reader has only floppy drives 
and ignores hard disks en¬ 
tirely. 

There is almost nothing in 
the book that is not contained 
in the manuals that come 
with the machines or the 
operating system disk. No 
hints, no shortcuts, no discus¬ 
sion of possible problems and 
their solutions. For $13.95 you 
can buy five issues of almost 
any computer magazine and 
get ten times the useful infor¬ 
mation contained in this book. 
Richard S. Semel 
West Orange, NJ 

A Consumer's Market 

Dear Editor: 

I’m writing this letter in re¬ 
sponse to the editorial in your 
April 1984 issue, “The Re¬ 
sponsibility of Leadership.” I 
must admit that I quite agree 
with your assessment of 
IBM’s future plans. However, 
I also maintain that it is we 
the consumers and not the 
manufacturers who are the 
leaders in this or any other 
marketplace. Let me explain. 

Computer manufacturers 
can build only that which we, 
as consumers, will buy. If they 
don’t, then they won’t sell 
their products. They can 
spend prodigious amounts on 
advertising, but if it doesn’t 
suit our needs or can’t con¬ 
vince us that our lives will be 
better served by this product, 
then we won’t buy it. Period. 
No sales, no following. 

Any company can go ahead 
and try to see if it can create 
a consumer-dependent mar¬ 
ket, but I guarantee that it 
will come out on the short end 
of the stick. That’s the reason 
we are micro users in the first 
place: we are looking for 
something better than the 
commonplace, everyday way 
of doing things. 

Jerry Perillo 
Placerville, CA 


Wrong Illustration 

Dear Editor: 

There’s a bug in the illustra¬ 
tion on trapping in your tic- 
tac-toe article (The Program 
Factory, June 1984, page 214). 
Player 0 is not trapped—he 
can win in one move! 

Because there are three Xs 
and two Os on the grid, it’s 
evidently Player 0’s turn. He 
has but to mark in the upper 
right corner of the grid (row 
1, column 3) and he wins with 
a row-of-three across the top. 

In the process, of course, he 
blocks Player X’s diagonal of 
top-right-to-bottom-left, but 
that’s academic. 

Trapping is a valid strategy, 
but giving up a game to do it 
isn’t recommended. 

Jack E. Blake, APR 
Madison, WI 

You're correct. The diagram 
should have looked like this: 



0 

* 

0 

X 


X 

X 

* 


Player 0 is trapped because 
Player X has two winning 
moves, indicated by asterisks. 

The Dream Option 

Dear Editor: 

After reading Steven Levy’s 
column in the June issue, I 
sympathize with his view that 
the people who use the so- 
called cheat editors are cheat¬ 
ing only themselves. On the 
other hand, I can also sympa¬ 
thize with adventurers who, 
due to a small oversight, lose 
their prize character. 

I think I have a viable alter¬ 
native. After the end of an 
adventure, the program will 
ask the participant if it was 
only a dream. If the player 
responds yes, the whole sce¬ 
nario-including new experi¬ 
ence points, gold, magic items, 
etc., accumulated since the 
last time the game was played 
—will be removed from the 
character’s profile. 

Just as some people work 
their problems out in their 
dreams, a player might do the 
same with the adventure 
game. As I see it, the dream 
option would allow for more 


experimentation and learning. 

Nothing is lost by trying 
different plans of attack; but 
a player cannot gain the booty 
until he is smart enough to 
dodge the enemy, kill the 
monster, or steal the treasure, 
leaving the computer with a 
greater sense of accomplish¬ 
ment. And as Levy pointed 
out, this feeling of accom¬ 
plishment is what makes the 
game so appealing. 

Another advantage of the 
dream option is that someone 
with a higher-level character 
can allow another person to 
play his character without 
fear of losing his champion. 
Timothy J. Sorber 
State College, PA 

How Basic Is BASIC? 

Dear Editor: 

We are writing in response 
to Mike Nicita and Ron 
Petrusha’s review of our book 
Armchair BASIC (Osborne/- 
McGraw-Hill, 1983) which ap¬ 
peared in your May 1984 
issue (page 188). 

Somebody really blew it 
when they gave the book to 
those two! As we stated in 
our preface, this book “is 
designed for people who have 
no prior experience with com¬ 
puters.” We suggest, in all 
fairness to your readers, that 
you let some real beginners 
review Armchair BASIC and 
see what they have to say. 

Armchair BASIC is just 
what it professes to be: “An 
Absolute Beginner’s Guide to 
Programming in BASIC.” It 
is currently in its fourth print¬ 
ing and has been translated 
into German, Spanish, and 
Danish. And although it’s 
probably safe to say that none 
of the world’s great program¬ 
mers use it as a reference 
text, it is obviously working 
quite well for the audience for 
which it was written. 

Annie and David Fox 
San Anselmo, CA □ 


Popular Computing welcomes your 
feedback regarding articles that ap¬ 
pear in this magazine as well as 
your comments about the personal 
computing field in general. Write to 
Letters, Popular Computing, POB 
397, Hancock, NH 03449. (Due to 
the number of letters received, we 
cannot respond individually.) 


14 September 1984 Popular Computing 





















Introducing the Most Powerful 
Business Software Ever! 
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F OR YOUR TRS-80 • IBM • APPLE • KAYPRO • COMMODORE 64 • MSDOS OR CP/M COMPUTER* 
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VfcBSAlEOGtf? HAS BEEN CHEATED 
WITH THE flRST TIME COMPUTER USER IN SttND 


I VERSA 

I LEDGER 


Each VerSaBijSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


Vl RSaRECEIVABLES™ $99.95 

Vi K’.aRi CEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and 
mu Mitltly statement-generating system. It keeps track of all information related to who 
owi'» you or your company money, and can provide automatic billing for past due ac- 
«• >im!s Versa RECEIVABLES'" prints all necessary statements, invoices, and summary 
n ports and can be linked with VERSALEDGER II™ and VERSAlNVENTORY™. 

Vl RSAPAYABLES™ $99.95 

Vi USA PAYABLES’" is designed to keep track of current and aged payables, keeping you 
in touch with all information regarding how much money your company owes, and to 
whom. VERSA PAYABLES'" maintains a complete record on each vendor, prints checks, 

• heck registers, vouchers, transaction reports, aged payables reports, vendor reports, 
and more. With VERSA PAYABLES'", you can even let your computer automatically select 
which vouchers are to be paid. 

VERSAPAYROLL™ $99.95 

Vi RSAPAYROLL'" is a powerful and sophisticated, but easy to use payroll system that 
keeps track of all government-required payroll information. Complete employee records 
ate maintained, and all necessary payroll calculations are performed automatically, with 
totals displayed on screen for operator approval. A payroll can be run totally, automati- 
i .illy, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. If desired, totals may be posted to the VERSALEDGER II™ system. 

VERSAlNVENTORY™ $99.95 

Versa INVENTORY 1 " is a complete inventory control system that gives you instant access 
to data on any item.'VERSAlNVENTORY 1 " keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
mv< >iees directly or to link with the VERSA RECEIVABLES 1 " system. VERSAlNVENTORY 1 " prints 
.ill needed inventory listings, reports of items below reorder point, inventory value re¬ 
port 1 ., period and year-to-date sales reports, price lists, inventory checklists, etc. 

•CQIVIPJTRQMCS" 

50 N. PASCACK ROAD, SPRING VALLEY, N Y. 10977 

The VersaBusiness Series is available for TRS-80 IBM APPLE KAYPRO COMMODORE 64 
MICRO DECISION NORTHSTAR MSDOS and CP/M computers with 8" disk drives (Computer 


VERSALEDGER II™ $149.95 

Versa Ledger II™ is a complete accounting system that grows as your business 
grows. VERSALEDGER II™ can be used as a simple personal checkbook register, 
expanded to a small business bookkeeping system or developed into a large 
corporate general ledger system without any additional software. 

• VersaLedger II™ gives you almost unlimited storage capacity 

(300 to 10,000 entries per month, depending on the system), 

• stores all check and general ledger information forever, 

• prints tractor-feed checks, 

• handles multiple checkbooks and general ledgers, 

• prints 17 customized accounting reports including check registers, 
balance sheets, income statements, transaction reports, account 
listings, etc. 

VersaLedger II™ comes with a professionally-written 160 page manual de¬ 
signed for first-time users. The VersaLedger II™ manual will help you become 
quickly familiar with VersaLedger II™, using complete sample data files 
supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! 


Every VERSABUSINESS 1 " module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS'" module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS'" module may be 
purchased for $25 each, credited toward a later purchase of that module. 

All CP/M-based Computers must be equipped with Microsoft BASIC 
(MBASIC or BASIC-80) 


To Order: 

Write or call Toll-free (800) 431-2818 
(N.Y.S. residents call 914-425-1535) 

* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO 

* add $4 for C.O.D. or non-UPS areas * add proper postage elsewhere 

Circle 37 on inquiry card. 

DEALER INQUIRIES WELCOME 

All prices and specifications subject to change / Delivery subject to availability. 


OSBORNE XEROX TELEVIDEO SANYO ZENITH NEC DEC TI • EPSON MORROW 
names are tradenames and/or trademarks of their respective manufacturers). 























The automatic transmission 
with a $250 differential. 


What a way to travel! The Password'" modem is 
geared to transmit up to 120 characters a second 
from anywhere to anywhere else in the country at 
the push of a button. Adjusts automatically to any 
speed — moving at a high of 1200 baud, or 
down-shifting all the way to 300 baud. 

Totally compatible, it lets any micro¬ 
computer phone-communicate with 
any other microcomputer. Easily 
portable, it parks almost any¬ 
where thanks to the convenience 


comes through in the clutch by automatically 
dialing or answering your calls. Now look at the 
sticker price! At $449, we're about $250 less than 
the best-known modem. A very sizeable differ¬ 
ence. Especially considering that both send and 
receive at the same speeds, and both carry 
a two-year limited warranty. 

The Password modem. High per¬ 
formance at a compact price. 



For a poster size reprint of this ad, send $3.00 to U.S. Robotics, Inc. 
Circle 85 on inquiry card. 


of Velcro'" strips. 

The Password modem turns 
out text ten times faster than 
an expert typist—sends thou¬ 
sands of words by phone for 
less than express mail. And 
our automatic transmission 


PASSWORD™ 

by U.S. Robotics, Inc. 

1123 W. Washington 
Chicago, IL 60607 
Phone: (312) 733-0497 





















UPDATE 


Apple's "Populist" 
Image Campaign 



The 1984 Apple look: trendy sportswear and (below)... 


T he rags-to-riches success 
story of Apple Computer 
Inc. sounds like the plot of a 
Horatio Alger novel. You 
know the story, of course: two 
young guys build a microcom¬ 
puter in a garage, go on to 
create a billion-dollar com¬ 
pany, and thus save humanity 
from the rigid, high-priest 
mentality of the well-estab¬ 
lished giants of the industry. 

Now Apple seems to be 
taking on aspects of the Pop¬ 
ulist movement of the late 
nineteenth century. That 
might sound like a difficult 
role for a Fortune 500 com¬ 
pany, but if any firm can fill 
it, Apple can. It already has 
a bit of a populist public im¬ 
age, and the firm is working 
very hard to foster and pre¬ 
serve it. The Macintosh ad¬ 
vertising slogan, “The Com¬ 
puter for the Rest of Us,” is 
a perfect example. 

Apple’s populist tendencies 
come through most blatantly 
at their sales meetings and 
product introductions. Most 
companies are content simply 
to show a new product, an¬ 
swer questions, and hand out 
literature. Not Apple. The 
firm’s product introductions 
are more like Fundamentalist 
revival meetings, with a car¬ 
nival-tent atmosphere sug¬ 
gesting that salvation is own¬ 
ing an Apple computer. The 
meetings are complete with 
cheering, standing-room-only 
crowds, and ovations for foun¬ 
ders Steve Jobs and Steve 
Wozniak. All that’s missing 
are a few “Amens” punctuat¬ 
ing the well-orchestrated 
hype. 

Apple introduced Macin¬ 
tosh at its annual sharehold¬ 
ers meeting in January, turn¬ 
ing what is usually a rela¬ 
tively routine event for any 
public company into an ex¬ 
travaganza. Just as at ex¬ 
clusive Hollywood movie pre¬ 
mieres, lines gathered out¬ 
side, and shareholders who 


couldn’t get in formed an 
angry mob. The Macintosh 
unveiling featured a multi- 
media slide show along with 
a new song in the style of 
“Flashdance” called “We are 
Apple.. .What a Feeling!” 
he recent lie announce¬ 
ment followed the same 
script, but with even more 
pizzazz. Apple staged a day¬ 
long $2-million love fest for 
dealers and software devel¬ 
opers called “Apple II For¬ 
ever.” The day started with a 
slide show that traced the 
company from Jobs and Woz¬ 
niak in that mythic garage 
until the present, set to the 
tune of the Beatles’ song 
“Two of Us.” The audience 
loved it. This was followed by 
a loud jazz/rhythm and blues 
concert by Herbie Hancock. 
Some attendees even won¬ 
dered aloud whether Apple 
had planned the minor earth¬ 
quake that shook San Fran¬ 


cisco that day. Amid the 
cheering, you could almost 
forget that the point of all this 
was to sell computers. But in 
this respect, the day was a re¬ 
sounding success—Apple re¬ 
ceived orders for more than 
50,000 lie’s. 

“Macintosh. The Computer 
for the Rest of Us.” The 
slogan not only reinforces Ap¬ 
ple’s image as a populist com¬ 
pany, but carries with it the 
not-too-subtle message that 
someone wants to keep com¬ 
puters only for an elite few. 
That message surfaced even 
earlier, in Apple’s attention- 
grabbing “1984” television 
commercial that flashed 
across TV screens during the 
Superbowl. The commercial— 
which was directed by Ridley 
Scott, whose credits also in¬ 
clude Alien and Blade Run¬ 
ner-cost $400,000 plus the 
television time. In case you’ve 
forgotten, the Apple commer¬ 


cial depicts a world where 
everyone looks alike. Sudden¬ 
ly a young, beautiful female 
runner heaves a sledgeham¬ 
mer into a huge TV screen 
showing the face of “Big 
Brother.” The tagline indi¬ 
cates that Apple is introduc¬ 
ing Macintosh “so that 1984 
won’t be like 198U? 

ike any populist move¬ 
ment, Apple’s requires a 
villain, a “Big Brother.” And 
the firm seems to have found 
the perfect adversary in In¬ 
ternational Business Ma¬ 
chines Corp. IBM is an easy 
target because it is so 
phenomenally successful. 
How successful? Consider 
that in the first three months 
of 1984, IBM reported net 
profits of $1.2 billion on sales 
of $9.5 billion. For compari¬ 
son, Apple Computer had 
total sales for the first three 
months of 1984 of $300.1 
million and profits of $9.1 
million. In other words, IBM’s 
profits on an average day are 
higher than Apple’s for an en¬ 
tire quarter. 

IBM is also an easy mark 
because of its well-known cor¬ 
porate policies covering 
everything from employee 
dress to a penchant for se¬ 
crecy that includes six levels 



... Apple's (TV ad) avenger. 
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UPDATE 


of classification of informa¬ 
tion. But Apple is not without 
conceits of its own. Many peo¬ 
ple at the firm speak of Ap¬ 
ple “inventing” the personal 
computer. It sounds good, but 
it's simply not true. MITS, a 
small firm based in Albuquer¬ 
que, New Mexico, took out 
the first advertisement for a 
personal computer, the Altair 
8800, in January 1975. Imsai, 
Sol, and others had already 
entered the market before 
Apple’s 1977 debut. 

o why does Apple get 
credit? Because it’s still 
around, whereas most of the 
earlier companies have faded 
into obscurity. Actually Apple 
owes its success in large part 


to many software companies 
that have written programs 
for the machine. 

IBM’s story is not all that 
different. Remember, IBM 
did not create the mainframe 
computer. Other companies, 
like Univac, were the early 
leaders. Univac hasn’t com¬ 
pletely vanished—it’s been 
absorbed into Sperry Corp.— 
but it’s almost invisible. And 
why has IBM prospered? Pri¬ 
marily because shrewd mar¬ 
keting gave IBM the image as 
the manufacturer of large 
computers. 

Still, there are more differ¬ 
ences than similarities be¬ 
tween the two companies. At 
Apple, blue jeans and T-shirts 




From the 

Apple 

Collection: 

clipboard 

and portfolio 

for Apple 

buffs. 


are de rigueur, in contrast to 
IBM’s traditional business 
suits. And most of Apple’s at¬ 
tempts at secrecy have been 
less than successful. 

pple’s lighthearted ways 
have endeared it to its 
customers. There’s even a new 
catalog called “The Apple Col¬ 
lection,” which features sun 
visors, clothing, luggage, and 
accessories all sporting the 
Apple logo. Among the items: 
$14 running shorts, a $120 
men’s warm-up suit, a $39 
director’s chair, coffee mugs, 
lapel pins, bumper stickers, 
and an $899 sailboard. Some¬ 
how, I can’t imagine a legion 
of PC owners walking around 
in T-shirts emblazoned with 
the blue IBM logo. 

Fear of IBM appears to be 
a major factor behind Apple’s 
newfound populism. While 
Apple chairman Steven Jobs 
is the movement’s William 
Jennings Bryan, the market¬ 
ing campaign owes its verve 
to Apple president John 
Sculley, the man who previ¬ 
ously brought us the Pepsi 
generation. 

Early this year, Sculley said 
he did not see any firms other 
I than IBM and Apple surviv¬ 



Apple-wear: visor and shirt. 


ing the current shakeout 
among personal computer 
companies. “We think it’s 
quite clear IBM has no inten¬ 
tion of sharing its market 
with anyone else.” 

Sculley may or may not be 
right about IBM’s intentions 
or about the future state of 
the computer market. But if 
concern about IBM leads to a 
populist strategy, perhaps we 
shouldn’t complain. After all, 
the whole industry would be 
in better shape if firms were 
more concerned about servic¬ 
ing their customers rather 
than reaping short-term prof¬ 
its. So far, at least, Apple has 
not substituted “populist” for 
“personal” in its corporate 
slogan. But that may be next. 

—Michael J. Miller 




Training Future Doctors 


We’ve all heard predictions of 
how computers may one day 
replace physicians as diagnos¬ 
ticians. But what about a 
computer that replaces the 
patient? 

That’s the case at the 
Medical College of Georgia, 
where students are using a 
computer-laser disc instruc¬ 
tion system to diagnose and 
treat a hypothetical heart 
patient. 

Students “meet” a 36-year- 
old man who has arrived at a 
hospital emergency room 
complaining of chest pains. 
The students then ask the pa¬ 


tient questions that deter¬ 
mine his medical history. The 
program looks for key words 
and automatically branches to 
an appropriate patient 
response. For example, if a 
student asks, “Do you 
smoke?” the computer ac¬ 
cesses that part of the laser 
disc showing the patient an¬ 
swering: “Let’s see. I’ve been 
smoking two packs a day for 
about two years.” If a student 
asks whether there has been 
any history of heart disease in 
the patient’s family, the man 
on the screen says, “No. I 
I don’t think so.” 


Once the interview has 
been completed, the students 
can order a variety of tests, 
watch a recording of the tests 
being performed, and get a 
report on the results. If the 
students decide that surgery 
is needed, a recording of an 
actual operation is shown. 

Associate Professor Dr. Ab¬ 
dulla Abdulla, who uses the 
system in a number of classes, 
says he likes the way the sys¬ 
tem develops students’ 
reasoning abilities. “They are 
forced to think about a diag¬ 
nosis, they have to think 
about a test, they have to con¬ 
sider an entire world of pos¬ 
sibilities,” he says. 


The custom-designed com¬ 
puter is based on an earlier 
model invented by Dr. Fred 
Weitz, a former student at the 
college. John Henke, a bio¬ 
medical engineer, did the pro¬ 
gramming. The initial version 
of the system, first used in 
1979, was connected to a tape 
recorder and slide projector. 
“The results weren’t nearly as 
good as they are with the 
laser disc,” says Abdulla. 

Abdulla hopes the system 
can be adapted to teaching 
other subjects, both medical 
and nonmedical. “This system 
can be used to teach any sub¬ 
ject where rules must be fol¬ 
lowed,” he says. □ 
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Osborne Strikes 
Again 


O sborne is back! read the 
buttons at the West 
( toast Computer Faire. And 
Hip statement was true not 
only for Osborne Computer, 
l.l ir company that ignited the 
transportable computer 
( rend, but also for its flam- 
I toyant chairman and founder, 
Adam Osborne. 

The rise and fall of Osborne 
<'-< unputer has been one of the 
most controversial stories in 
the computer industry. The 
firm was the first to offer a 
computer, a keyboard, a 
monitor, two disk drives, and 
popular “bundled” software 
.ill in a transportable package 
Ibr (he then unmatched price 
of $1795. Kaypro, Compaq, 
and others followed with 
transportable computers in 
the Osborne 1 mold, and bun- 
dled software became per¬ 
il.- ips the most copied idea in 
the computer industry. 

Osborne Computer’s star 
How high for a year or two, 
then plummeted into bank¬ 
ruptcy last summer. You can 
still trigger a heated argu¬ 
ment just by asking ex-Os¬ 
borne employees what hap¬ 


pened. Adam has written his 
version in Hypergrowth: The 
Rise and Fall of the Osborne 
Computer Corporation (Id- 
thekkethan, 1984). 

Now Osborne Computer 
has resurfaced with a new 
management team and a new- 
old product. The firm shared 
a booth at the Faire with its 
user groups and several third- 
party developers. The high¬ 
light of the booth was an 
IBM-compatible computer in¬ 
stalled in the same case as the 
firm’s Executive model. 
Osborne’s announcement of 
an IBM-compatible Executive 
II over a year ago—a machine 
that was never shipped—has 
been mentioned as one factor 
in the firm’s debacle. 

ike the Executive, the new 
machine includes a pop- 
down keyboard, two disk 
drives, and a 7-inch amber 
monitor. The 28-pound IBM- 
compatible, now set to be 
shipped in September, still 
has not been priced. One 
thing has been decided, 
though. The old name has 
gone the way of most of the 
company’s old plans; the new I 


machine will be known as the 
Osborne PC. 

Osborne’s new president, 
Ronald J. Brown, has filed 
plans that should have the 
firm out of Chapter 11 by the 
end of the summer. Under the 
plan, Osborne will pay $15.4 
million and issue stock to set¬ 
tle total claims of about $45 
million. According to Brown, 
the new Osborne Computer 
Co. will be a design, market¬ 
ing, and distribution organiza¬ 
tion not involved in manufac¬ 
turing. With other firms 
building the machines, Os¬ 
borne will have more control 
and flexibility, he says. 

In addition to the Osborne 
PC, Brown plans to target 
other specialized niches, par¬ 
ticularly micro-to-mainframe 
communications, through ma¬ 
chines that emulate the 
VT100 and IBM 3270 ter¬ 
minals. The company plans to 
continue to sell the $1595 Ex¬ 
ecutive, an 8-bit computer 
that uses the CP/M operating 
system and software like 
Wordstar, Supercalc, CBASIC, 
MBASIC, p-System, and Per¬ 
sonal Pearl. In addition, the 
company still has a limited 
supply of the out-of-produc¬ 
tion Osborne 1, which it is 
selling for $1,095. 

dam Osborne is still 
chairman of the company 
that bears his name, but he is 
no longer involved in the day- 
to-day operations. As brash as 
ever, he is promoting his new 
software publishing company, 
Paperback Software Interna¬ 
tional. 

Paperback Software hopes 
to lower the cost of programs 
to about $50 through a new 
distribution method. As the 
name implies, Paperback 
Software’s programs will 
come in book form and will be 
sold primarily through book¬ 
stores. The new firm falls 
somewhere in between the 
traditional software develop¬ 
ment companies and distribu¬ 


tion firms. Paperback Soft¬ 
ware has signed exclusive 
distribution agreements with 
three software development 
firms and hopes to increase 
this number to 25 within two 
to three years. Those com¬ 
panies in turn will design 
their programs to work with 
a standard keyboard con¬ 
figuration and file structure, 
and Paperback Software will 
distribute all programs in 
similar packaging. 

sborne compares his 
plans to orange growers 
who still run their own busi¬ 
nesses but sell the fruit to 
packaging houses rather than 
to consumers. “There’s no 
shortage of software today 
that will do almost anything 
you want it to do,” Osborne 
says. “Delivery is the problem.” 

Osborne says his software 
will be available for any brand 
of computer with an installed 
base of 500,000 or more. Tb- 
day that’s limited to the Ap¬ 
ple II, the IBM PC and com¬ 
patibles, the Atari 400/800, 
and the Commodore 64. 
Other distributors may sell 
the programs customized for 
other machines. 

Paperback Software has 
been in touch with bookstores 
such as B. Dalton and Wal- 
denbooks and computer 
stores such as Computerland. 
And though not all these re¬ 
tail channels have given Os¬ 
borne a definitive nod, he’s op¬ 
timistic. As always. 

—Michael J. Miller 


“You go back 
and work 
on software.” 

—Bill Gates, Microsoft's 
chairman, when asked- 
what you do after 
you make 
the cover of Time 





Illustration by Keith Bendis 
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In the battle between 
the IBM PC, there can be 


the Epson comes with Valdocs™ a powerful integrated 
software system that takes you step-by-step through the five 
most important business functions: word processing, 
business graphics, telecommunications, electronic filing 
and daily scheduler. 

As a result, while IBM owners are still pondering their 
manuals, and Macintosh owners are still drawing sneakers, 
Epson owners are churning out productive work with 
electronic speed and accuracy 

The Epson also opens the doors of your disk drives 
to the largest collection of software in captivity In fact, the 
Epson runs more business programs than the IBM PC? 

To start, die Epson is available with an optional 16 bit 
co processor sb you can use almost any MS™-DOS program, 
including SuperCalc® 3 &nd Lotus ® 1-2-3® 

The Epson also comes with Microsoft® BASIC and 
CP/M-80® 2.2. 

The CP/M library is impressive. It includes the 
most popular, most powerful business 
programs like WordStar ® and dBase II .® 
Plus about a thousand other business 
programs, everything from fixed asset 
accounting to pipe network analysis. 

With MS-DOS, Valdocs and CP/M, the 


Hear the guns? 

Its a battle for your desktop. Apple® versus IBM.® 

The easy-to-use Macintosh against the serious business 
computer from Big Blue. 

And the winner? Epson.® That’s right, Epson. Because 
for the person who simply wants to buy one relatively 
perfect personal computer, the Epson offers an opportunity 
for peace in our time. 

A computer that is easy to use, like the Mac, but also 
runs all sorts of business software, like the PC. 

And aren’t those two computers exactly die one you need? 


An easier way to be easy... 

A more serious way to be serious. 


The Epson is easy because 
its keyboard works in English, 
not computerese. And only 































11 le Apple Macintosh and 

< >nly one winner. The Epson. 




I i <.« »i i %| k )uld be able to handle any future busi 
i m v. in vd. And that should make you feel very 
-< •• m I ibout siding with Epson today 

The ultimate technical 
specification: value. _ 

Ihe Epson QX-10 comes complete 
nn ill) .1 12" high resolution monitor, 600 x 
ion I *i xcds, driven by one of the most 

i •• • ■ < ifill graphic processors available. 

Mill .screen resolution this good, text 

ii m I graphics will leap off the screen. 

Vi id when you add a graphics pro- 
* i.mi, like Q-plotter™ you can 
I *h k luce presentation graphics of 
ili« highest order. 

Standard issue on the Epson y ■ 
il .<) includes 256Kmemory, plus 
I -K resident video memory, dual 
•• .1 )K Epson-made disk drives, a 
( M( )S Realtime Clock/Calendar with 
i •.uiciy backup, a 1-year warranty, an 
Its 232C port and a parallel port; thus 
in < ing the five—that’s right, five- 


option slots for some real options. 

Best of all, everything is Epson quality, 
the same quality that has made Epson the 
number one manufacturer of computer 
printers, worldwide. And when you consider 
that Epson gives you a complete com¬ 
puter system at a price a thousand dol¬ 
lars less than either Apple or IBM, 
you understand why this computer 
can not only bring peace to your 
desktop, but to your budget, as well. 


“With optional MS-DOS board. Apple, the Apple logo, IBM, Epson, SuperCalc 3, 
Lotus 1-2-3, CP/M-80, Microsoft, WordStar and dBase II are registered trademarks 
of Apple Computers, Inc., IBM, Epson Corp., Sorcim, Lotus, Digital Research, 
Microsoft, Micropro and Ashton-Tate respectively Valdocs, MS, Q-plotter are 
trademarks of Rising Star; Microsoft and Metro Software respectively 


EPSON 

State-of-the-art. .. simplicity 






















UPDATE 


Calendar 

National Shows and Conferences 
Compcon Fall ’84 

September 16-20, Hyatt Regency Crystal City, 
Arlington, VA 

Addressing managers, professionals, students, and home 
users, the conference will include tutorials and sessions 
on networking, electronic mail, graphics, robotics, 
computer-aided instruction, and other topics. 

Cost: Conference only: $125 for IEEE members; $150 
for nonmembers; conference and tutorials: $280 for 
IEEE members; $350 for nonmembers. Compcon Fall 
'84, c/o IEEE Computer Society, POB 639, Silver 
Spring, MD 20901; (301) 589-8142. 

National Software Show 

September 5-7, Anaheim Convention Center, Anaheim, 
CA 

This trade show will include more than 750 exhibits by 
over 300 companies. Primarily dealer-oriented, con¬ 
ference sessions will address topics in information 
management. 

Cost: Exhibits only: $25 for 3 days; exhibits and con¬ 
ference: $65 for 1 day, $125 for 3 days. Raging Bear 
Productions, 21 Thmal Vista #175, Corte Madera, CA 
94925; (800) 732-2300 or (415) 924-1194. 

Unix Systems Expo/84 

September 11-lb, Los Angeles Convention Center, Los 
Angeles, CA 

More than 200 vendors will exhibit Unix-related prod¬ 
ucts. Conference sessions will focus on teaching corpo¬ 
rate managers, small business owners, and other pro¬ 
fessionals what the Unix operating system is all about. 
Cost: Exhibits only: $20 per day, $35 for 4 days; con¬ 
ference and exhibits: $135 for 4 days. Computer Faire, 
181 Wells Ave., Newton, MA 02159; (617) 965-8350. 

Special Interest 

Computer Technology for the Handicapped 

September 13-16, Raddison South Hotel, Minneapolis, MN 
Designed for disabled individuals and parents of han¬ 
dicapped children, the conference will offer more than 
80 presentations and workshops. 

Cost: $150; $175 after Sept. 1; discounts also available. 
Admission to exhibits only: $3. Closing the Gap, POB 
68, Henderson, MN 56044; (612) 665-6573 or in Min¬ 
neapolis and St. Paul, (612) 341-8299. 

Midcon/84 and Mini/Micro Southwest 84 

September 11-13, Dallas Convention Center, Dallas, TX 
For electronics professionals, this exhibit and con¬ 
ference will emphasize current trends, advances, and 
applications in many areas of electronics. 

Cost: $20. Electronic Conventions Management, 8110 
Airport Blvd., Los Angeles, CA 90045; (213) 772-2965. 


1984 Midwest Accounting Show 

September 12-lk, Merchandise Mart Expocenter, 
Chicago, IL 

Exhibits will include equipment and services of inter¬ 
est to accountants and their clients. 

Cost: $30 per day, $60 for 3 days. Illinois CPA Socie¬ 
ty/Foundation, Suite 400, 135 South LaSalle St., 
Chicago, IL 60603; (312) 346-7957. 

North Carolina Educational Microcomputer Conference 

September 20-21, Benton Convention Center and Hyatt 
Hotel, Winston-Salem, NC 

Sponsored by Micro-5, a users’ group for educators in 
North Carolina, this conference will offer hands-on 
workshops, exhibits, and nationally known speakers. 
Cost: $14 for 2 days. North Carolina Regional Educa¬ 
tional Center, POB 21889, Greensboro, NC 27420; (919) 
379-5764. 

Regional Shows 

Computer Supermarket 

September 29-30, Cow Palace, South San Francisco, CA 
Cost: $6. Microshows, POB 4323, Foster City, CA 
94404; (415) 571-8041. 

Heart of Texas Computer Show 

September lb-16, Bay front Plaza, Corpus Christi, TX 
Cost: $4 per day. Heart of Texas Computer Show, POB 
12094, San Antonio, TX 78212; (512) 681-2248. 

Indiana Computer Expo/Office Automation 

September 27-28, Indiana Convention Center, Indian¬ 
apolis, IN 

Cost: $3 per day. Trade Show Group, Suite 642, 6100 
North Keystone Ave., Indianapolis, IN 46220; (312) 
259-1757. 

Mid-Atlantic Computer Show and Office Equipment 
Exposition 

September 27-30, Convention Center, Washington , DC 
Cost: $5 per day. Compushows Inc., POB 3315, 
Annapolis, MD 21403; outside MD: (800) 368-2066; An¬ 
napolis: (301) 263-8044; Baltimore: (301) 269-7694; 
Washington, DC: (202) 261-1047. 

Philadelphia Area Microcomputer Show and Flea 
Market 

September 22-23, Halloran Plaza Hotel, Rte. 130, 
Pennsauken, NJ 

Cost: $5 per day. Ken Gordon Productions, POB 13, 
Franklin Park, NJ 08823; (201) 297-2526. 

Userfest New York (formerly Applefest and PC ’83) 
September 20-23, Madison Square Garden, New York, NY 
Cost: $10 for 1 day, $20 for 4 days. Northeast Exposi¬ 
tions, 822 Boylston St., Chestnut Hill, MA 02167; (617) 
739-2000. 
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CompuServe Cracks Down 
on Unscrupulous Hackers 


The CompuServe Information 
Service is finding itself the 
target of a growing number of 
unscrupulous hackers. In in¬ 
creasing numbers they are 
swindling the service and 
paying customers out of valu¬ 
able connect time. Things 
have gotten so bad the sys¬ 
tem has been forced to take 
some drastic remedial mea¬ 
sures, according to Sandy 
Trevor, CompuServe’s ex¬ 
ecutive vice president for 
computer resources. The com¬ 
pany has recently cut its on¬ 
line programming facilities, 
and future service restric¬ 
tions may be forthcoming if 
things don’t lighten up. 

“There are a lot of people 
out there who are intent on 
using our system without 
paying a monthly bill,” Trevor 
says. “Some of these people 
write programs with an in¬ 
tent of breaking our security. 
One of their favorite tech¬ 
niques is to try to imitate the 
system’s commands.” Such 
programs, he notes, allow 
hackers to send messages 
(with sometimes obscene con¬ 
tents) to thousands of sub¬ 
scribers at a time and to learn 
users’ passwords. 

In an attempt to protect the 
system against such mischief, 
a menu-driven “personal file 
area” replaced CompuServe’s 
popular “personal program¬ 
ming area” last March. The 
new menu-driven area re¬ 
stricts a subscriber’s options 
to a list of Compuserve- 
approved actions, such as 
storing the contents of an E- 
MAIL letter or other text 
document. Unfortunately for 
legitimate users, the new sys¬ 
tem has also eliminated ac¬ 
cess to a variety of useful pro¬ 
gramming languages, includ¬ 
ing BASIC, FORTRAN, and 
Pascal. “The days of program¬ 


ming on CompuServe are 
gone,” says Trevor. “It was a 
tough decision to make, but 
we feel the benefits are worth 
the sacrifice. From now on, 
users will have to create then- 
programs off-line, although 
they can still store program 
listings on the system for 
other users to download.” 

But while the new file area 
helps to protect CompuServe 
against hackers, it does 
nothing to prevent rip-off 
schemes aimed at subscrib¬ 
ers. According to Trevor, a 
popular gambit involves Com¬ 
puServe’s citizens band radio 
simulator. A hacker engages 
a legitimate user in what ap¬ 
pears to be an innocuous con¬ 
versation. After gaining the 
user’s confidence, the hacker 
types a message that makes 
the user think the system is 
requesting his password. The 
password is then noted by the 
hacker, who can use the pur¬ 
loined account number to 
trick even more users into 
divulging their passwords. 

“This has been a favorite 
tactic of system abusers,” says 
Trevor. “Within the past few 
months we have put up a 
notice on the CB page warn¬ 
ing subscribers of the prac- 
tica We have also taken steps 
to educate new subscribers 
through our newsletter and 
other media. It’s a difficult 
process, but we are gaining 
the upper hand. We just hope 
we don’t have to impose fur¬ 
ther restrictions,” he says. 

So far, according to Trevor, 
customer response has been 
relatively mild. “I don’t think 
most users mind the restric¬ 
tions,” he says. “When we 
explain to them that it is 
for their own protection as 
well as ours, most sub¬ 
scribers seem to under¬ 
stand.” □ 


“The [Apple] lie 
isn’t a home computer. 

It’s for the 
serious user in the home.” 

—John Sculley, Apple president and chief executive officer, 
at the unveiling of the Apple lie in San Francisco 


Observations 

■ Don’t expect IBM to stand idly by as more and 
more firms enter the PC-compatible market. Rumors 
are hot and heavy about IBM’s new high-end addition 
to the PC family. Bets are that the machine—variously 
called “Popcorn,” “Montana,” and the XTX—will run on 
an Intel 80286 and be designed for use in multiuser/ 
networking environments, perhaps with a proprietary 
superset of the Microsoft operating system used on the 
original IBM Personal Computer. 

■ The first of a new breed of lower-cost laser printers 
was recently unveiled by Hewlett-Packard. Known as 
the LaserJet, the new printer will sell for under $3500, 
less than half the price of most current laser printers. 

It can produce text at a rate of eight pages per minute 
(about 300 characters per second), about six times 
faster than most letter-quality printers. Several other 
computer manufacturers, including Apple, are also ex¬ 
pected to introduce laser printers this year. 

■ Convergent Technologies’ Workslate has gained rave 
reviews, even though sales have not yet lived up to ex¬ 
pectations. But instead of lowering the price, Con¬ 
vergent has raised it to $1195, a $300 increase. 

■ At a recent Unix Market Forum sponsored by Yates 
Ventures, Palo Alto, hardware and software firms and 
consultants debated when—and if—the Unix operating 
system would ever be truly accepted by consumers. 
Analyst Jean Yates predicted that IBM’s PC/IX im¬ 
plementation would sell about 60,000 copies in 1984. 

She believes 10 to 15 percent of all personal computers 
will eventually run Unix. 

One current problem is the lack of compatibility be¬ 
tween different versions of Unix for microcomputers. 
Microsoft’s Xenix, the current market leader, and 
IBM’s PC/IX are both based on Unix System III, 
while AT&T is now promoting System V as “the stan¬ 
dard.” Part of this confusion may end, as Microsoft’s 
chairman Bill Gates has said that Xenix would be made 
compatible with System V. 

Several other factors still need to be addressed 
before Unix becomes a consumer operating system. 

The system is still a bit complex—both PC/IX and 
Xenix come on 19 separate disks. 
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Modem times have create 


We've cleverly disguised them as funny 
creatures from a computer game. But 
underneath the funny exterior is one of the 
most serious approaches to home education 
you’ve ever heard of. 

INTRODUCING SPROUT™ SOFTWARE - 

GAMES THAT TEACH. 

Your kid’s new teachers are called Tink 
and lonk. They come from Sprout. Software 
for kids 4 to 8. 

The beauty of Sprout software is how 


entertainment is balanced with a healthy 
dose of education. 

While kids are having fun at home, 
they’re actually reinforcing what they’ve 
learned at school. Things like the alphabet, 
spelling, vocabulary, counting, adding, and 
pattern recognition. 

You’ll also like how Sprout prevents bore¬ 
dom. Our games grow up, instead of wear 
out. As kids get older; the game adjusts and 
gets harder Because there are many 


I INK! I()NK! Characters © 1983 TINK TONK, Inc. All rights reserved. TINKITONK! is a trademark of TINK TONK, Inc. Sprout is published by Mindscape, Inc., Northbrook, II. 60062. 
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d a new breed of teachers. 


variations and many decisions to make. 

Knowing how to do all this 
isn’t something Sprout learned 
overnight. 

You see, we’ve got a 
hundred years of experience to 
lean on. (Our parent company 
is SFN, the country’s #1 text¬ 
book publisher for elemen¬ 
tary and high schools.) 

We’ve also got the expe¬ 



rience of Mercer Mayer; who has written or 
illustrated 80 children’s books. He dazzles 
kids with ideas and pictures that keep them 
11 coming back for more. 

With TINKITONKI™ software, kids see 
that learning can be more fun than destroy¬ 
ing space creatures. 





W) 

Games that grow up. Instead of wear out 


Compatible with Atari®, Commodore®, Apple®', and IBM.® 


Circle 58 on inquiry card. 
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OPINION 




Feeling Left Out 


T en percent of all micro 
users share a physical 
trait that makes computer 
operation inconvenient and 
often downright painful. Such 
diverse personalities as Char¬ 
lie Chaplin, Leonardo Da- 
Vinci, Babe Ruth, and former 
presidents Truman and Ford 
were also hampered by it. 
The disability is sinisterasity, 
more commonly known as 
left-handedness. 

While virtually all com¬ 
puter manufacturers boast 
about user-friendly systems 
and ergonomically-designed 
equipment, few pay any at¬ 
tention to the special needs of 
left-handers. It could be that 
most of these companies are 
headed by right-handed peo¬ 
ple, and the idea that their ex¬ 
pertly designed equipment is 
not ergonomic to all users has 
never struck home. But to 
those who are forced to cope 
with computers designed for 
right-handers the situation is 
both dispiriting and frustrat¬ 
ing. Here’s why. 

Disk drives: Without 
doubt, misplaced disk drives 
are a left-handed person’s big¬ 
gest headache. All-in-one 
systems are the greatest of¬ 
fenders. For example, the 
IBM Personal Computer, 
Radio Shack’s Models 4 and 
2000, and the Apple Macin¬ 
tosh all feature drive systems 
that are located on the ma¬ 
chine’s right sida Left-handed 
operators have to bend arms 
and bodies on a 45-degree 
angle whenever they wish to 
swap disks. Ergonomics in¬ 
deed! A much better method 
is offered by the Apple II, 
Commodore 64, and Atari 
computers. These units use 
self-contained modular drives 
that can be placed on either 
side of the computer. 

Keyboards: While tradi¬ 
tional QWERTY computer 

John Edwards is Popular Comput¬ 
ing's only left-handed contributing 
editor. 


keyboards are inconvenient 
for all, they pose special prob¬ 
lems for left-handed typists. 
Although manufacturers have 
little control over the place¬ 
ment of alphanumeric keys, 
they do have great latitude on 
locating special-purpose keys. 
Yet on the Apple lie, the 
Delete, Reset, Enter, and cur¬ 
sor control keys are all located 
on the right side of the key¬ 
board. And on the IBM Per¬ 
sonal Computer, the Enter, 
Insert, Delete, Number Lock, 
Scroll Lock, Home, and cur¬ 
sor control keys are located on 
the keyboard’s right side. 
(Let’s see left-handed Charlie 
try to type on that contrap¬ 
tion!) On both machines, and 
on most computers, the Con¬ 
trol key is located on the left 
side. But there’s a reason for 
that. Can you imagine right- 
handed computer users try¬ 
ing to find an alphanumeric 
key with their left hands? 


Lefties know that problem all 
too well, only in reverse. 

Numeric keypads: As with 
disk drives, the problem with 
keypads is that most are built 
into the computer keyboard- 
on the right side, of course. 
Thllying long rows of numbers 
on a right-hand keypad is a 
pain for left-handed users. 


Probably the best keypad for 
lefties is the plug-in device 
Apple offers for its Apple II. 
A stand-alone unit, this key¬ 
pad can be placed anywhere 
on its user’s desktop. Lefties 
laugh every time someone 
criticizes Apple for not having 
a built-in keypad. 

Controllers: Few input de¬ 
vices are friendly to south¬ 
paws. Paddles, joysticks, light 
pens, trackballs, and mouse 
units are almost all designed 
with right-handed users in 
mind. The biggest problem 
with these devices is the loca¬ 
tion of the fire/control but¬ 
tons. A few manufacturers, 
most notably joystick makers, 
are beginning to offer con¬ 
trols with dual buttons, allow¬ 
ing users of either hand pref¬ 
erence to operate their units. 
Single-button mouse control¬ 
lers are also a step in the 
right direction. But, by and 
large, most controllers are 


nothing less than awkward 
for lefties to use. Given the 
current state of the controller 
industry, computer arcade- 
type games should give left- 
handed players an automatic 
handicap. 

Miscellaneous peripherals: 

Lefty discrimination spans 
the entire spectrum of periph¬ 


erals. Even software pack¬ 
ages pose special problems, 
most notably in the area of 
“touch technology” where 
menu screens are almost in¬ 
variably configured for right- 
handed users. 

So what’s the solution? Ask¬ 
ing manufacturers to produce 
left-handed versions of all-in- 
one computers isn’t a very 
economical idea. It would be 
nice, however, to see com¬ 
puter makers adopt a more 
modular approach to system 
design. That way, both left- 
and right-handed users could 
arrange their systems in the 
most convenient manner. It 
would also allow third party 
manufacturers to develop sys¬ 
tem components designed ex¬ 
pressly for left-handed users 
(although why a keyboard 
manufacturer has yet to in¬ 
troduce a left-handed plug-in 
IBM keyboard is anyone’s 
guess). 

Equipment and software 
manufacturers need to be 
made more aware of the prob¬ 
lems of lefties. Many of the 
current design flaws seem 
more the result of oversight 
than intentional discrimina¬ 
tion. For instance, if the con¬ 
trol panels of printers and 
video displays were located at 
the center of the unit, instead 
of at the extreme right side, 
access would become easy for 
everyone. 

A Call to Action: In the 
meantime, it’s up to left- 
handed computer users to 
write letters and make phone 
calls to people who make com¬ 
puter equipment. Further¬ 
more, if southpaws band to¬ 
gether and refuse to purchase 
products that blatantly dis¬ 
criminate against left-handed 
users, they may be able to 
change some minds. After all, 
10 percent of the market is a 
sizable number of computer 
users. 

Left on! 

—John Edwards 



2(1 September 1984 Popular Computing 


Illustration by Peter deSeve 



































Two more great reasons 
to buy the Canon 
AS-100 Microcomputer. 



1. Incredibly low price. 

2. Free software. 




Now there’s even more incentive to 
buy Canon’s AS-100 Microcomputer. 

Because not only will you get one of the 
most advanced, small business micro¬ 
computers you can buy, but with a price 
that’s now dramatically reduced, you’ll 
also get value that's just as far ahead of 
its time. Plus free business management 
programs. 

That’s an unprecedented saving on this 
elegantly compact, yet powerful 
microcomputer 

It has a high-speed, 16-bit 
microprocessor with standard 128K-bytes 
RAM expandable to 512K bytes. 

A high-resolution, color display system 
for easy-to-read figures, charts and graphs 
(monochrome green display if you prefer). 

The convenience and versatility of a 
lightweight keyboard that’s adjustable for 
maximum comfort. Plus external storage 
capacity that includes 5 Winch mini or 
8-inch floppy disks, with hard disk drive 


also available. 

And if all this isn’t reason enough, the 
AS-100 now comes fully equipped with a 
choice of popular business software 
packages. Software such as WordStar* 
for word processing, CalcStar* and 
SuperCalc 2*** for spreadsheet analysis 
and dBase n**, InfoStar* and Friday!** for 
data base management. There’s also a 
choice of Canon’s exclusive software— 
Canowriter 1 and Canobrain Df 

Terrific savings and a choice of 
software packages. 

Two more great reasons to buy the only 
microcomputer that comes with the 
assurance, reliability and technological 
quality of Canon. 

The Canon AS-100._ 

For more information: 

Call 1-800-323-1717, Ext. 302. 

(In Illinois call 1-800-942-8881, Ext. 302.) 

Or Write Canon U.S.A., Inc., 

Systems Division, P.O. Box CN 11250 
Trenton, N.J. 08638. 


♦InfoStar, CalcStar and WordStar are trademarks of MicroPro. ♦♦Friday! is a trademark and dBase II is a registered trademark of Ashton-Tate. 
♦♦♦SuperCalc 2 is a trademark of Sorcim. T Canowriter and Canobrain n are trademarks of Canon, Inc. 

Available through Canon authorized dealers. 

Offer good through October 31,1984. CanOII SVSteiTIS Division 


© 1984 Canon U.S.A., Inc. 
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<r Ybu asked for 
an encore. 



Brian Stains is the Symphony 
Program Manager at Lotus 
Development Corporation. 
He was previously involved 
with the creation of 1-2-3 
software and is one of 
the original members 
of the company. 
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\w gave you 
a Symphony. 



“It took a dedicated 
team to create what the 
business community term¬ 
ed ‘an overnight success! 

But that’s just what 1-2-3™ 
software became. 

“When people discov¬ 
ered the incredible speed 
and power of 1-2-3, they 
made it the number one PC 
business software in the world. 

“Naturally this success gave us 
confidence, but it didn’t make us compla¬ 
cent. So even as the applause for 1-2-3 con¬ 
tinued, we were working to give the 
business community an encore. 

“We realized 1-2-3 was an 
analytical tool that solved many 
people’s business needs. But we 
also talked to people with dif¬ 
ferent requirements. 

“We listened and we 
learned. 


“The result is new 
Symphony™ software. 

“We believe Symphony is 
the most comprehensive, all-in- 
one software system ever devel¬ 
oped. It combines word 
processing, spreadsheet, com¬ 
munications, database, graphics, 
and a powerful command lan¬ 
guage. And like 1-2-3, Symphony 
is an ideal program even for first 
time users. 

“You asked for an encore, we 
gave you Symphony.” 

To find out more about 1-2-3 
and new Symphony software—and 
which is best for you—visit your 
nearby computer dealer. 


P Lotus 

One great idea 
after another.™ 


Symphony, 1-2-3 and Lotus are trademarks of Lotus Development Corp. 
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What's in a Name? 


Almost everything, as marketing becomes the biggest priority 


by Steven Levy 


I saw a strange ad in a trade publi¬ 
cation the other day. On one side 
of a page was a picture of Joan 
Crawford in her glamorous days 
before she made horror films and be¬ 
fore we all knew she beat her kids 
because they used wire coat hangers. 
On the facing page, there was text 
headlined “Lucille Le Sueur made 
a name for herself.” The rest of the 
ad copy reasoned that since Joan 
Crawford (who, of course, 
was bom Lucille Le Sueur) 
changed her name, it was 
only logical that this com¬ 
pany placing the ad—Soft- 
Word Systems—was chang¬ 
ing its name to MultiMate, 
which is also the name of 
the company’s successful 
word processor. 

“A star needs a star’s 
name,” the ad read. “One 
that commands attention. 

And gets it.” This all built 
up to the last paragraph of 
the ad, which began by in¬ 
toning the company’s new 
name in a sentence all by 
itself: “MultiMate Inter¬ 
national. It’s the name we 
deserve. Because it’s the 
name we’ve earned.” 

There is much to ponder 
here. Putting aside the 
baffling question as to what 
kind of person’s blood runs 
hot at a stupefying moni¬ 
ker like “MultiMate Inter¬ 


national,” I think the ad is indicative 
of how important the names of prod¬ 
ucts and companies in the computer 
world have become. It used to be 
that all a computer company really 
had to do was call itself by its initials 
and call its products by a bunch of 
numbers. Thus we had computers 
named 709 and PDP-1, software 
products named DECAL and Mark 
IV, and companies called DEC and 
IBM. Certainly that route has not 
hurt the latter company. I doubt if 


you will ever see an ad reading, 
“IBM is a good name but no longer 
reflects the company we’ve become.” 

Getting a Competitive Edge 

Yet if IBM were starting out today, 
I think it would realize that the 
modern computer business calls for 
something more. Competition is 
tough, and a name can provide an 
edge There is a mythological, almost 
mystical, power to names. The very 
texture of a name can affect our 
thinking about something. 
| There have been studies 
| indicating that a person’s 
£ name affects character. 
I Are Emilys studious? Do 
1 Biffs invariably turn out to 
- be jocks? 

Then there are the pos¬ 
sessive aspects of claiming 
a name. Some cultures be¬ 
lieve that when a person 
names something, he or 
she owns it. Our culture 
does not accept that no¬ 
tion. We put an additional 
premium on owning the 
name itself. So when some¬ 
one officially registers a 
name, he, she, or it (in the 
case of a corporation) has 
a monopoly on commercial 
uses of the word. 

Odd, isn’t it, the concept 
of owning a word? Espe¬ 
cially when it is a word 
that people have used for 
years without even think¬ 
ing that “this word is prop- 
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erty of so-and-so, and unauthorized 
use will lead to summary execution 
by way of deadly exposure to liti¬ 
gious prose.” 

Thke something as simple as 
“apple.” A fruit, right? According to 
the Oxford English Dictionary, that 
name has been applied to the “round 
firm fleshy fruit of a Rosaceous tree” 
since its first recorded use in the 
year 885. Yet when you uppercase 


that word’s first letter, you get 
Apple, the name of a record 
company formed by the Beatles. Oh 
yes, and also a computer. Some 
people think that the very name 
Apple was as much a factor as any 
in making the computer the huge 
success it was and is. As the story 
goes, Steve Jobs used to work in an 
orchard and liked apples. Ergo 
Apple. And now Apple Computer 
Inc. owns the word in a certain 
respect. 

It is a tangled legal situation, this 
business of owning words. But it’s 
certainly not insignificant—if Apple 
were to lose its name, or some other 
company were given license to call 
its computer Apple, there would be 
a furor raised in Cupertino. Yet what 
did Apple do to get legal possession 
of a word that for eleven centuries 
has been ... a household word? 

The Trademark Tangle 

Tb claim a word for your very own, 
you must trademark it. This is not 
so simple. I’ll explain, using as my 
source Legal Care for Your Soft¬ 
ware: A Step-by-Step Guide for 
Computer Software Writers (Nolo 
Press, 1983), an excellent book by 
Daniel Remer, a rare lawyer who 
knows what English is. He writes, 
“A trademark is a word . . . used by 
a manufacturer or merchant to dis¬ 
tinguish his goods from the goods of 
others.” 

(loiitrilmting editor Steven Levy’s book Hackers: 
Wi r urd,8 of the Computer Revolution is being pub- 
UmIkmI (his full by Doubleday. 


But, says Remer, it’s not that easy. 
For instance, if you come up with a 
nifty new word processor, you can’t 
simply call it “Word Processor.” 
That’s too generic and describes 
everything else in the field. It would 
be nice if everyone who came into a 
computer store and asked for a word 
processor got your product, but even 
the government considers this 
unfair. However, if you’re in a field 


other than computers and software, 
you could use it. 

Let’s say you’re a food scientist 
and you develop a new kind of rice. 
You can call that strain of rice “Word 
Processor,” though why in hell you 
would do that is beyond me. But no 
one is going to confuse rice with 
Visiword (except maybe a few dis¬ 
gruntled users). That’s why Apple 
can get away with appropriating 
that word; even though Apple has a 
legal claim to the word in some 
instances, people can still go into a 
grocery store and with impunity ask 
for an apple without the grocer re¬ 
sponding, “Do you want a lie, lie, 
or a Lisa?” 

Remer further explains that there 
are five types of (trade) “marks.” 
Going from weakest to strongest 
(strong marks being those that will 
withstand challenges from ill- 
wishers, who often seem to fix on 
this issue as an offensive weapon), 
there are Generic, Descriptive, 
Suggestive, Arbitrary, and Coined. 
If you’re looking for a good 
trademark, better forget Generic. 
This would include using Word 
Processor for your word processor. 
It also seems to me that this would 
include claiming the trademark 
Electronic Novel for your electronic 
novel, although that is precisely 
what Synapse Software has done for 
a new series of adventure-style 
games. “We didn’t see a problem 
with it,” Synapse’s Jon Loveless told 
me, and I didn’t ask him if he’d read 
Remer’s book. 


Remer calls a mark Descriptive if 
it describes the product or company 
but has another meaning in the pub¬ 
lic’s eye besides the word (or words) 
itself. More distinctive is a 
Suggestive mark—he uses 
Easywriter as an example—which 
supposedly just implies something 
about the product and is stronger 
than the purely Descriptive mark. 
(Remer admits it’s sometimes hard 
to make these distinctions, but that’s 
what lawyers are for, I guess.) 
Arbitrary marks are real words 
whose dictionary meanings don’t 
have anything to do with the 
product—Apple is an example. And 
then the strongest of all, a Coined 
mark, where you actually invent a 
word and then blitz the public until 
it knows to identify this new word 
with your company or product. 

In all cases, though, you have to 
make sure no one has gotten there 
first, and you do that by a trademark 
search. Many a brilliant name has 
gone by the wayside in that process, 
which isn’t foolproof—often you’ll 
find that some little company holds 
title to the name you’ve just spent 
a million dollars promoting. 

It seems that everyone in the 
computer industry was gloating over 
speculation that Coleco got snared 
by some little company using the 
name “Adam” for its product; it is 
perhaps less well known that when 
Apple finally decided to use the not- 
so-secret code name Lisa for that 
advanced 68000 machine, it discov¬ 
ered to its dismay that the trade¬ 
mark was owned by another 
computer-related company, the 
software firm Sierra On-Line. 
Ironically, Sierra On-Line was using 
Lisa as the name of an assembler 
program for, of all things, the Apple 
II computer. The author of the 
program, Randy Hyde, preferred to 
pronounce the name as Lie-za, 
though it was spelled the same way 
Apple had planned to spell it on its 
much-ballyhooed roll-out day. 
Fortunately for Apple, the president 
of Sierra On-Line, the 28-year-old 
software wizard Ken Williams, was 
favorably disposed toward the big 
firm. He let Apple use the name, he 


Some people think the very name Apple was as much a 
factor as any in making the computer the success it is. 
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Apple announces a 
technological breakthrough 
of incredible proportions. 




























































































































Introducing the Apple He 


The new Apple® He Personal 
Computer. 

It’s aboutthesizeof a 3 -ring binder. 

It weighs less than 8 pounds* 

And costs less than $1,300.** 

Yet what it can do is all out of 
proportion to these proportions: 

It can run over 10,000 different 
programs. For business. For education. 
Or just for fun. 

Which means it can do more for 
you than any personal computer by any 
oilier name. Or, for that matter, initials. 

And it can do all that right out of 
I he box. 

The Apple lie comes complete 
with everything you need to start 
computing. Including a free 
4-diskette course to teach you 
how. An RF modulator that 
lets you use your TV as a mon¬ 
itor. And a gaggle of built- 
in features that cost extra on 
less senior machines: 

128K of internal memory 


an extra disk drive without adding 
$150 goodies called “interface cards.’ 
Its bill size keyboard is as ergo- 



And with 16 ultra high-resolution 
colors, it can bring any presentation 
to life—whether it’s a quarterly report 
or geography lesson. 

If you’ve heard about Apple’s 
Macintosh™ computer, you’ve also 
heard about the AppleMouse—a little 
device that lets you tell a computer 
what you want simply by pointing. 

Well, the Apple lie can easily 
adopt this same creature comfort. 
Allowing you to use advanced pro¬ 
grams like MousePaint™ electronic 
illustration. Without laying a hand 
on that beautiful keyboard. 

And while IBM’s junior com- 
0 .. . . r puters don’t relate well to their elders, 
f \ \ \ \ v the Apple lie is on speaking terms 
with the entire Apple II family 
of computers and accessories. 







-twice 

the power of computers twice its size. 

A built-in disk drive that could 
cost $400 if it weren’t. 

And built-in connections that let 
you add printers, phone modems and 


nomically perfect as an IBM® type¬ 
writer’s. Which is a lot more than 
computers by the same name can say. 

With full 80-character display 
capabilities, it can show you more at 
once than smaller-minded computers. 


A family known for, among other 
things, advanced technology, iron¬ 
clad reliability and the world’s largest 
library of software. 

All of which makes the Apple lie 
much bigger than it looks. 


*Main unit only. ** Suggested retail price. 























The first transportable computer 
worth taang anywhere. 




The sad truth is that most small 
computers are pea brains. With 8 to 
16K of internal memory Displays that 
look like a jogger’s watch. And fewer 
good programs than Radio Tehran. 

The Apple lie, on the other hand, 
has more brains and talent in its 7 - 1/2 
pound body than you’ll find in some 
full-size office computers. 

It can run a vast library of Apple II 
software. Over 10,000 programs. 

With a full 128K RAM, it can run 
advanced business software. Like 
AppleWorks, a 3-in-l program that 
integrates word processing, electronic 
filing and spreadsheets. 

And even as we write this, seventy- 
nine leading software companies are 
writing new programs for the Apple II 
family Including software that takes 



full advantage of the AppleMouse. 

As a matter of fact, the Apple lie 
can do almost everything the IBM PC 



MousePaint Electronic Illustration 




can, and thousands of things the 
IBM PCjr can’t. 

You can add an extra disk 


SubLogic's Flight Simulator II 
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AppleWorks Integrated Business Software 


Dollars & Sense m Personal Finance 



























































drive so you can run advanced busi¬ 
ness software for accounting, payroll 
and taxes. 



Stickybear Shapes™Educational Software 



Not to mention specialized soft¬ 
ware for doctors, lawyers, contractors, 
farmers, brokers, screenwriters and 
just about every other profession 
that’s legal. 

And, of course, since the Apple II 
is the most popular computer in all 
levels of education from grade school 
to graduate school, the Apple lie can 
run more educational software than 
any other computer in the world, save 
one —the Apple He. 

Which makes the lie the only 
computer that’s as good for your kids 
as it is for you. And vice versa. 

In fact, an Apple lie can do 
everything you’d ever need a computer 
to do, sitting happily on your desk at 
work or at home. 

But if someday you need it to do 


something in some faraway hotel 
room, you’ll remember what a superb 
traveling companion it can be. 

It can use almost any TV for a 


monitor—even a hotel TV 

Or you can add an Apple lie Flat 
Panel Display f —the very first LCD 
display that shows you as much infor 
mation as a regular monitor—80 
characters wide by 
24 lines deep. 

And when your 
work day is done 
and you’re all alone 
far from home, it 
can do one more 
thing no other 
portable computer 
can do. 

Play Zaxxon. ^ Available Fall 1984. 



Access II Communications Software 






























































To an AppleMouse, Joystick 
or Hand Controllers. 


To an Apple Modem. 


To a television set. 


To a monitor. 


As we trust we’ve made j 

amply clear, the Apple 1 

lie comes with everything 
you need to start comput¬ 
ing in one box. 

But once you’ve 
started, you’ve got a lot of 
ways to grow. 

Because the Apple lie 
comes with powerM family 
connections. So you can plug 
in things like Apple modems, 
printers and an extra disk drive. 

With most computers, you add 
accessories by adding “interface 
cards” to the inside of the machine. 
They can cost up to $150 per card. 
Even more if you make some egregious 
error installing the card. 

With the Apple lie, all those 
expensive interfaces are already built 
in. So you never have to risk messing 
around inside the computer—it’s a 
sealed system. And the symbols on the 
back of the machine tell you exactly 
what goes where. 

Which makes growing your system 
about as difficult as plugging in a toaster. 

And which makes outgrowing it 
virtually impossible. 



Displays of graphic power. 

The lie comes with an RF modulator 
that turns any garden variety TV into 
a computer monitor. But you’ll get a 
better picture with one of these: 

The Apple lie 9" Monitor— 
high resolution green phosphor display 
that’s a perfect match for the lie 


aesthetically as well as technically 
The Apple lie Flat Panel 
Display —the first LCD display that 
shows you as much as most regular 
monitors: 80 characters by 24 lines. 

Miracles of reproduction. 

The lie can drive virtually any serial 
printer on the market—including letter 



Apple lie 9" Tilt 
Screen Monitor 


RF Modulator 


Flat Panel Display 


Scribe Printer 
Imagewriter 























































enyouplugitin. 


To a second disk drive. 


To a printer or color plotter. 


To a power pack. On/Off. 



quality for serious business. But we offer 
two lie printers and a color plotter that 
offer you a lot more graphic flexibility: 

Scribe— Apple’s first ultra low 
cost quality color/b&w printer. Works 
with any kind of paper, from bond to 
plain brown wrappers. 

Imagewriter —Apple’s high qual¬ 
ity printer reproduces most anything 


you can put on the lie’s screen. 

Color Plotter —Apple’s incredibly 
compact wide bed plotter generates 
all kinds of graphics and illustrations 
in 8 brilliant colors. 

Reach out and beep someone. 

Your Apple lie can give you a direct 
line to the world. Bank at home, find 


the lowest air fares, follow 
the stock market, even 
buy software and have it 
sent directly to your lie — 
all over the phone. And 
to do all that, all you 
need is one of these: 

Apple Modem 300— 
a low cost phone link for 
your lie with advanced 
features like auto dial, auto 
answer and self-test. 

Apple Modem 1200 —all 
of the above plus high speed mode 
of 1200 baud. 

Of mice and joysticks. 

You can control your lie without even 
touching the keyboard. With the 
AppleMouse and MousePaint software, 
you can create impressive electronic 
illustrations in color. 

The AppleMouse —Replaces 
complex keyboard commands with 
point-click-cut-paste simplicity. 

Comes with free MousePaint program. 

The Apple lie Joystick —a 
game controller that’s also used for 
many educational programs and 
music composition. 


































































He or DcThat is the question. 


We’ve spent the last seven pages 
giving you lots of good reasons to take 
home an Apple lie. 

But we don’t want you to forget that 
our newest brainchild isn’t an orphan. 

Its father, the Apple He, happens 
to be the granddaddy of the entire 
personal computer industry 

Unlike we humans, it gets more 
flexible, more powerful and more 
innovative every year. 

It can run more software than any 
other personal computer in the world. 

There are also more accessories 
and peripherals for the Apple He than 
for any other personal computer in 
the world. 


You can expand its memory to an 
elephantine 512K. 

You can add a ProFile™hard disk 
that can store up to 2400 pages. Room 
for all the files of a small business. 

Or an unabridged history of Armenia. 

In fact, you can expand 
the Apple He to do just about 
anything you can imagine: 

Run a lab-full of test 
equipment. Control a base¬ 
ment-full of mainframes. Load the 
Space Shuttle. Give industrial robots 
their marching orders. Converse with 
dolphins. Even mn IBM software. 

So the only question is which II 
you need more: 


An incredibly expandable Apple 
II. Hie He. 

Or an incredibly compact Apple 
II.The lie. 

Your authorized Apple dealer will 
be happy to help you decide. 

S/he can also help 
you take home your 
choice for as little as 10% 
of the purchase price. All 
you have to do is qualify 
for an Apple Credit Card. 

If you haven’t committed any hei¬ 
nous crimes lately or otherwise proved 
yourself a total flake, you can get one. 

In about the time it’ll take you to 
make up your mind. 




( C> l ( )Si Apple Computer, Inc. Apple, the Apple logo, MousePaint and ProFile are trademarks of Apple Computer, Inc. Macintosh is a trademark licensed to Apple Computer, Inc. IBM PC 
and IBM PCjrperformance comparisons based on IBM specifications current March 1984. IBM is a registered trademark of International Business Machines Corporation. Zaxxon is a 
trademark of Sega enterprises, Inc. Stickybear Shapes is a trademark ofOptimum Resource. Dollars & Sense is a trademark ofTronix/ Monogram. For an authorized Apple dealer nearest 
you. , all (BOO) 538-9696. In Canada, call (800) 268-7796 or (800) 268-7637 






























































rWE ALL AGREE 


Auto Cut 
Sheet Feed 
(option) 


We can’t think of anyone who isn’t better off 
with A DX-15 DAISY WHEEL PRINTER. 

Dynax’s DX-15. And if you want the kind of printer that lives 
Tractor Feed in the fast lane, the DX-15 is your printer. It does it all, 
(option) certainly all that far more expensive models can do. The DX- 

15 offers you some important options like Keyboard, 
Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
DX-15 is a very durable unit, be it for business, home or 
word processing applications. And who says a great printer 
has to be expensive? Not us! What we say is you’ll be 
dumbfounded when your dealer tells you just how 
inexpensive the DX-15 
happens to be. Give 
him a call or drop by. 

Dynax’s DX-15 says it 

ALL. Circle 30 on inquiry card. 


Dynax 


Keyboard (option) 


6070 Rickenbacker Road, 
City of Commerce, CA 90040, 
213-727-1227 


Offices: (NJ) 201-471-0100 / (TX) 214-257-1700 / (1L) 312-981-5633 / (MA) 617-933-8162 / (N.CA) 408-730-1712. 










































Somebody 

has to be better 

than everybody 

else. 


It’s inevitable. 

Somebody is always more determined. Works 
harder. And winds up on top. 

Take Dysan, for instance. 

We were the ones who helped develop the first 
534" flexible diskette. 

And while everybody else was trying to figure out 
how to make them, we were busy making them better. 

With superior materials. A special lubricant and 
jacket liner that extend diskette life. 

Unique manufacturing techniques. Like our bur¬ 
nishing process that helps eliminate read/write errors. 

And an almost fanatical corporate commitment 
to quality. 


What does all this mean to you? 

Every Dysan diskette you buy will record and 
retain all your data all the time. For as long as you own 
the diskette and treat it right. 

Dysan. 

We’re not just like everybody else. 

Dysan 5 l A" and 8" flexible diskettes are available 
at your computer products dealer. 

Call toll free for the name of the Dysan dealer 
nearest you. (800) 551-9000. 

Dysan Corporation, 5201 Patrick Henry Drive, 

RO. Box 58053, Santa Clara, CA 95050,(408) 988-3472. 


Dysarr 



Dysan is a registered trademark of Dysan Corporation. © 1984, Dysan Corporation. 

Circle 31 on inquiry card. 
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says, “in return for a couple of Lisas, 
a couple of Macintoshes, and the 
right to buy a lot of hardware at 
discount.” 

It was no surprise that Ken Wil¬ 
liams was sympathetic to Apple’s 
plight because he is a veteran of the 
trademark wars himself. First of all, 
like every other company dealing in 
computer games, his firm is forced 
to find for each thrilling new shoot- 
’em-up or maze game not only a title 
that conveys the heart-palpitating 
thrills the game will produce, but a 
title that no one has used before. 
Good luck. His attorneys have pages 
and pages of unsuccessful trade¬ 
mark searches. One recent game, a 
Defender-like challenge that re¬ 
quires a player to shoot lots of ene¬ 
mies with a heavily armed flying 
submarine, went through no fewer 
than six name changes. There was 
Sky Diver, there was Neptune, there 
was Juggernaut.. .but there was no 
clear trademark until Williams and 
his minions finally settled on Aqua- 
tron. “The game came out a couple 
of months late because of the trouble 
in trying to pick out a name,” Wil¬ 
liams says. Meanwhile, the name 
Aquatron apparently carried too 
much ballast—the game’s sales never 
went much above sea level. 

On the other hand, Williams had 
long been engaged in a pitched 
battle to try to retain what Remer 
calls a weak Descriptive trademark. 
On-Line’s very first product was a 
graphic adventure game called 
Mystery House, and it was soon fol¬ 
lowed by another called Wizard and 
the Princess. Williams called those 
games Hi-Res Adventures because 
the pictures that illustrated each 
“room” in the adventure utilized the 
Apple high-resolution graphics capa¬ 
bility. On-Line trademarked that 
appellation, and the series is now up 
to eight, including the adventure 
game adaptation of the movie Dark 
Crystal. Williams, like most owners 
of a trademark, then went about 
spending money on advertising and 
promotion to let people know that 
the label Hi-Res Adventure signified 
a Sierra On-Line game, something 
the user could trust, and all that 


stuff. So he was not happy when a 
small company called Phoenix 
Software (based in that Arizona city) 
began putting out some graphic 
adventures of its own, calling them 
Hi-Res Adventures. 

“We wrote them a cease-and-desist 
letter,” Williams explains. “Normally 
when you write that, they stop using 
the trademarked name. But in this 
case, they said, ‘no, it’s too generic 


for a trademark.’ Well, I had spent 
so much to promote it.. .we didn’t 
mind if they called it high resolution 
adventures, just not Hi-Res. A name 
is an investment—I don’t think it’s 
a generic name—some people pick 
really generic names, like Flight 
Simulator. So my lawyers sued them. 
I wound up spending 50K on it, won 
the suit, and that company went out 
of business, probably as a result of 
the lawsuit.” 

What a cautionary fable! Ameri¬ 
can business perpetually engaging 
in battle, crying “Remember the 
name!” Meanwhile, the legal 
struggles are putting companies out 
of business! And the kicker to this 
sad story? According to Williams, 
the lawyers of the out-of-business 
company are appealing the decision! 

Williams can’t believe it. And 
meanwhile, one game in the series 
of Hi-Res Adventures, called 
Mission: Asteroid, is being singled 
out by Atari for trademark 
infringement. According to Williams, 
Atari believes that the name is too 
close to Atari’s best-selling game As¬ 
teroids. It certainly was a coup for 
Atari to trademark that single word 
which connotes such space excite¬ 
ment—but can Atari rightfully claim 
all variations of that word in the 
computer field? 

From Cosmos to Gavilan 

Obviously, it is a herculean task to 
find and trademark an unclaimed 


name that has verve, sex appeal, and 
overtones of earth-shattering signif¬ 
icance. Take, for instance, the case of 
what is now called the Gavilan 
Computer, the nifty little MS-DOS 
portable. It started life as the 
Cosmos Computer. Now, the name 
Cosmos is suitably weighty. It holds 
the requisite degree of science-con¬ 
sciousness and has a spiritual, hip 
component to boot. Perhaps the 


company could have developed some 
sort of ad campaign like “Thke the 
Cosmos with you...” But it was not 
to be—someone else owned the word 
Cosmos in a few of the international 
markets, including the American. 

“At that time our company was 
pretty small,” says Karen Kohberger, 
an executive at Gavilan who readily 
responded to my query about the 
origin of the Gavilan name. “So we 
hired a firm that thinks up names.” 

A firm that thinks up names? 

“Yes. One of the names they came 
up with was Mindset. They gave it 
to us, we didn’t use it, and someone 
else took it.” (She is referring, of 
course, to the Mindset computer, 
another MS-DOS machine noted for 
its graphics capabilities.) “We 
eventually went through two 
hundred forty-two names. What 
were they? Well, Colleague was one. 
That wasn’t easy to spell. Then there 
was Companion. Some names 
already were trademarks.” 

I asked if losing names that way 
was disappointing. 

“Well, there were so many names, 
it was hard to get attached to any. 
Eventually a vice president here 
was looking at a local history [of the 
San Jose area] by an artist. It men¬ 
tioned the Gabilan Mountains near¬ 
by, and he thought of the biggest, 
Gavilan Peak—it means red-feather- 
chicken-hawk in Spanish—and we all 
thought it had a nice sound.” 

Better yet, no one else had a 


Obviously, it is a herculean task to find and trade¬ 
mark an unclaimed name that has verve, sex appeal, 
and overtones of earth-shattering significance. 
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This one sloppy floppy can 


THE SLOPPY FLOPPY 


Most companies seal their discs with a spot here, 
a spot there. Leaving most of each seam not sealed 
at all. 

Sooner or later, the seams might do what comes 
naturally: they bulge. Warp. Pucker. Open up. 

You can prove it to yourself. Just take a floppy 
and twist it. 


See those wide open spaces? 

That’s sloppy. And dangerous. Because if you put 
a sloppy floppy into your disc drive, it can jam the 
drive. Lose your data. Or ruin the drive head. 

And there goes $400. 



Memorex is a registered trademark 
of Memorex Corporation. 

,p 1984 Memorex Corporation 
A Burroughs Company 




















ruin your $400disc drive. 

THE MEMOREX® SOLID-SEAM BONDED FLOPPY 


Memorex seals its floppy discs with a process 
it developed, called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut every inch of every 
seam of every Memorex floppy disc. Tight as a drum. 
That makes the Memorex floppy stiffer. Stronger. 
And your data safer. 

You can prove it yourself. Just take a Memorex 
floppy and twist it. You’ll see no wide open 
spaces. 

No wide open spaces that can jam 
your drive. Lose your data. Or 
ruin your drive head. 

Which could cost 
you $400. 

So why risk it? 


Protect your drive. And your data. Ask for Memorex 
floppy discs, with Solid-Seam Bonding. 

It’s always better to be safe than sloppy. 

For more information on the full line Utews 
of Memorex quality computer media^ 
products, including computer tape, [“ 
call toll-free: 800-222-1150. In 
Alaska and Hawaii call collect: 

408-987-2961. 

Your Data. When it matters, make it Memorex!" 


MEMOREX 


Circle 51 on inquiry card. 
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trademark on it. I thanked Karen 
Kohberger for her help and asked 
her one more question—was there 
really a company that did nothing 
but think up names? 

“Yes. It's called NameLab and it's 
in San Francisco. The man’s name is 
Ira.” 

Karen Kohberger was correct— 
there was a NameLab in San 
Francisco, and its founder, Ira 


Bachrach, cheerfully admits that his 
four-person company’s sole business 
is bestowing names upon companies 
and products. “There are only three 
companies like us that I know of,” he 
says. “Most of our work is for pack¬ 
aged-goods firms, but we’re doing 
more and more computer work. I 
like computer work.” 

Bachrach, a former electrical en¬ 
gineer and advertising man in his 
forties who took a linguistics course 
in graduate school, notes that the 
“best-known, if not the best, of our 
computer names is Compaq.” 

He named Compaq? About this 
time, I was realizing that this guy 
was a mother lode of naming 
information and decided to let him 
talk as long as he wanted. 

“The company was originally 
called Gateway Tbchnologies,” says 
Bachrach. “We make names by as- 
sembilng words from units called 
morphemes. [These are units of 
meaning that cannot be broken 
down into smaller units.] There are 
62,000 morphemes in the English 
language. The computer was a port¬ 
able, so we focused on morphemes 
that conveyed the sense of a small, 
integral object—like pod and pack. 
The com conveys communication 
abilities. The “q” suffix was to estab¬ 
lish a proprietary trademark. We 
deal primarily in neologisms—we are 
much less good at adapted meta¬ 
phors [like Apple].” 

Bachrach told me a few more 


names he came up with—a voice 
data telephone called Ambi (like the 
deer? I wondered), a software 
company called Cognos, the 
database program called Dayflo. A 
series of computer-and-communica- 
tions stores called Datago. And, of 
course, Mindset, though he didn’t 
mention that the name was re¬ 
cycled. 

He used the same process for 


coming up with all these names; he 
seems to be aiming at some sort of 
inhuman scientific precision in the 
seemingly mystical practice of 
naming. “After two weeks on the 
subject, we have our Input 
Statement Development Meeting. 
Then we work with morphemic 
tables on a computer—an IBM PC. 
We work to have a name which 
denotatively expresses an aspect of 
the meaning you wish to convey. We 
compare the resultant solution 
against brand-name function. We 
analyze the candidates and tinker 
with them to make them memorable. 
We perform a symbolic analysis and 
check for hidden connotation. The 
client gets proposed names which 
are not registered trademarks, and 
he picks from an array of solutions.” 

The charge for NameLab’s 
customized services? Between 
$30,000 and $35,000 a search. 
“Often, the fee is contingent upon 
succeeding,” Bachrach says. 

Good and Bad Names 

Bachrach had plenty to say about 
the names in the computer industry. 
“There are many companies with 
horrible names. Ashton-lhte. The 
PFS software series. And [DEC’s] 
Rainbow is a terrible name for a 
computer. It’s feminine, affectively 
decorative. The Tfexas Instruments 
home computer—if Tfexas Instru¬ 
ments hadn’t insisted on calling it 
the 99/4A, they’d still be in the home 


computer business.” 

So much for the bad names. Bach¬ 
rach will acknowledge the good, too. 
For instance, he thinks that some 
names are just fine. “Apple is an 
utterly brilliant, fantastic solution,” 
he said of the name that a kid in his 
twenties almost casually bestowed 
on his garage company. 

I asked Bachrach what he thought 
of the name PCjr. “Not a good name, 
but not terrible.” Would IBM have 
been better off with Peanut? “No. 
Peanut is too diminutive, almost de¬ 
risive.” Bachrach was not very com¬ 
fortable discussing IBM, it turned 
out, because he was currently talking 
with that company about naming 
some of its new products. 

Bachrach made a special plea for 
using Coined trademarks—new 
words—for software products. “It’s 
better to communicate newness and 
softwareness by coining a word,” he 
explains. He also noted that when a 
company offers a line of software 
products, it’s much more impressive 
to name it as a “fusion set,” with 
each product a variation of the same 
name, like the Visi series or the vari¬ 
ations on Dayflo. “Retailers per¬ 
ceived successful product lines by 
the fact that they had fusion-type 
names.” 

I guess those retailers didn’t have 
time to actually test the products 
themselves. But then, how much 
does substance matter when we are 
talking about the illusory magic 
that’s in a name? Would a word 
processor by any other name delete 
as sweet? No one seems to be asking 
those questions. Companies pour 
more and more money into the 
sizzle—finding names, promoting 
names, suing people for infringing on 
their names—that it’s a wonder they 
have any time to tend to the steak. 
The point is, as Ira Bachrach says, 
“The computer business is drifting 
toward the packaged-goods busi¬ 
ness—the companies are trying to 
establish abstract identities.” 

In other words, what you call it 
takes on more importance than what 
it is. There’s a name for that trend, 
but I don’t think I can print it in a 
family magazine. □ 


How much does substance matter when we are talking 
about the illusory magic that's in a name? Would a 
word processor by any other name delete as sweet? 


88 September 1984 Popular Computing 

































“Heaven Knows How I’d Keep Track of My Flock 
Without Infoscope.” 


Before we got Infoscope, I frankly didn’t know what to do with our church s 
personal computer. Now I don’t know what I’d do without it. Infoscope lets me put 
virtually anything in our computer, and take anything out in whatever form I need. 
I can see how a business could use data management like that. But my “business” 
is my congregation — and I never knew my congregation so well before. 

Wait till you see what we get out of Infoscope ... 





































“Our Computer Never Did 
So Much Before.” 


I’ve got every church member in 
here. Names. Addresses. Children. 
Anniversaries. Pledges. Special needs. 
Volunteer projects. Infoscope makes it 
easy to enter information. If I make a 
mistake (no man is perfect), Infoscope 
suggests an alternative. 


BlfHT&AY? Do you mean BIRTHDAY (Y/fi)? . 


sort by feirhtJay 
. 71 for Si - 2:?9 


Apr 84 - 3:19: IS pro - Ready ■ 



If I misspell a word, Infoscope 
suggests the right spelling. Politely, I 
might add. None of this SYNTAX 
ERROR business. I don’t need 
scolding. 

I Forget Anniversaries. Infoscope 
Doesn’t. 

Once I’ve entered the data, I just ask 
Infoscope to pull out all anniversaries 
of our members for, say, January. 
Before I can blink my eyes, I’ve got it. 

I remember birthdays the same way. 
My congregation thinks it’s wonder¬ 
ful, the kind of memory I have. It’s 
hard to believe that pastors used to 
keep all this in their heads. Or, forgive 
me, but maybe they didn’t... 


F Infoscope for the IBM Personal Computer / serial *188881 = 


■ file FEOFLI; 


J Focus: flWKMSARY during Jul 

Sorted by: LASTTiAHE 


I SPOUSHm BIRTHDAY SPOUSE-BIRTHDAY ANNIVERSARY CHILDREN 

f|Birthdays (3 fro* file PEOPLE) I *6 JuS 78 ne!odie S 



Data files ■ 

Contrs Students 
Peojle (1) Teachers 


IS 

8 

Focus: 

BIRTHDAY during Jun or Jul 

— 

e 

LASTNAftE 

F1RSTNAHE SPOUSE-NAHE 

BIRTHDAY SPOUSE-BIR 


Kelly 

James 

Melissa 

38 Jun 52 

3 J 

1 

Tyler 

Jeffrey 

Cynthia 

17 Jul 42 

3D 


Kennedy 

Stuart 

Sonya 

30 Jun 41 

17 F 


Press / for choices, 9 for help, or type a command name. Ready. 


^T24 Apr 84 • 


3;2?:li ft* - Ready - 
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Building Fund Pledges Here. 
Contributions Here. 

Anytime you want to compare 
data, Infoscope lets you create 
windows. 




contributions in another. The only 
thing Infoscope doesn’t know is that 
Bill Martin is late paying his pledge 
because Sue has been sick. That’s my 
department. 


I can see our pledge list in one 
window, and 


















































p Infoscope fop the IBM Personal Computer / serial tlttttl 
Teachers-i (6 fro® file TEACHERS) 


Focus: DATE-AWILftBLE during Apr 

Sorted by: LASTfiAflE 


LASTME FIRSTTm PHONE-NO DAT,--->- 

-Students-i (6 from file SflMtTS) 

Elliott ..Ronald 553-1232 - 

ril n-Focus: ACE over 5 

fen]Projects-l <4 fro* file PRO Sorted by: ACE 


everything LASTTtftTC flRSMS AGE BIRTHDAY GRADE SEX CL 


Circle 57 on inquiry card. 


1000 Holcomb Woods Parkway / Roswell, Georgia 30076 
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And so on. I can make each 
window as large as I want, and put it 
anywhere on the screen I want. 


... compare it in expanding movable 
windows ... even pull out data from a 
larger data base. No software ever did 
so much to make a microcomputer so 
valuable. I swear by — well, I ap¬ 
preciate very much what it does for 


* Infoscope operates on data in 
RAM, so it’s 4 to 100 times faster 
than other information 
management programs. For a 
demonstration, see your retailer. 
Or, write for details: 


I Can Create a Window for 
Everything. 

For example, Vacation Bible 
School. In one window, I pull out and 
display all the volunteer teachers. In 
another, I scroll through last year’s 
students. In another, all the class 
projects. 


At Last, Our Computer Performs 
Miracles. 

It just took the right program. With 
Infoscope, we can enter data ... sort it 


Infoscope for the IBM Personal Coaputer / serial I1W001 : 


Seraons-i (6 fro® file SERMONS) 

Focus: everything 

Sorted by: DATE-DELIvERED 


Title' The Prodigal Son 
Descript:-.- Forgiveness 


; Scriptures; John 


5 S / for choices, 1 for help, or type a wmifd nans- 
’24 Apr 84 - 3:58:11 m - Ready —---- 
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SMALL-BUSINESS computing 


Evaluating Software 

Finding bugs before programs reach dealers’ shelves 


by A. Richard Immel 


W hen he talks about micro¬ 
computer software, Los 
Angeles businessman Bill 
Schoneman doesn't mince words. 
“There is no good software,” he says. 
He's exaggerating, of course, but he 
makes a valid point when he says 
there is altogether too much soft¬ 
ware out on the market that doesn't 
work right because it's got bugs in it. 

Bill Goss and Lee Sprague, two ex- 
Hewlett-Packard engi¬ 
neers, have come to a 
similar view. In today's in¬ 
creasingly harried rush to 
get to the marketplace 
first with the latest, too 
many software producers 
are cutting comers by fail¬ 
ing to adequately test 
their creations before they 
go out to sit on dealers' 
shelves like so many 
shrink-wrapped booby 
traps. “It's time the buyer 
of a piece of software not 
be the test department for 
the company that devel¬ 
oped it,'' Sprague declares. 

A recent example of that 
very situation comes from 
none other than Microsoft 
Corp., one of the leading 
software producers in 
microcomputing, and the 
Apple Macintosh version 
of its Multiplan spread¬ 
sheet package. In order to 
meet Apple's January 24, 


1984 introduction date for Mac, 
Microsoft skirted its normally exten¬ 
sive testing schedule for Multiplan. 
It wasn't long before stories of occa¬ 
sionally scrambled spreadsheets 
starting drifting to the company's 
Seattle headquarters. “By March we 
knew we had a bug,'' says a cha¬ 
grined Jeff Harbers, one of Micro¬ 
soft's software production managers. 
The company fixed it and shipped 
6000 new Multiplan packages to 
replace those already in the hands 


of early Macintosh users. 

It is exactly this sort of expense 
and inconvenience that Mssrs. 
Schoneman, Goss, and Sprague have 
taken action to stamp out. Schone¬ 
man is a vice president of a company 
with the semi-unpronounceable 
name of XXCAL Inc. (change the 
first X to an E to say it out loud). 
XXCAL's main business is providing 
contract programming services to 
various computer companies via a 
network of freelance programmers, 
but it has branched out in¬ 
to independent software 
evaluation and testing. In 
its fiscal year that ended 
March 31, this part of the 
business brought in some 
$1.5 million in revenues, 
Schoneman says. Cus¬ 
tomers included Texas 
Instruments, Wang, Ep¬ 
son, and Commodore. 

Goss and Sprague are 
cofounders (president and 
executive vice president, 
respectively) of another 
software testing company 
that goes by the op¬ 
timistic, if ungainly, name 
of International Bureau of 
Software Tfest, or IBST, 
for short. Last year, 
Sunnyvale, California- 
based IBST brought in 
about $700,000 from its 
testing and software eval¬ 
uation; this year Goss sees 
revenues jumping to “well 
over $1 million'' and pos- 
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Why are over 


% 


of our customers 
since 1978 repeaters? 
It’s very simple... 
they call and 
save money! 

- 800 - 841-0860 


For example: 


SANYO MBC SERIES 

We have the LOWEST prices. 
Call us before you buy. 


STAR MICRONICS 

GEMINI 10X 

*245 


COMPUTERS 


PRINTERS 


EQUIPMENT 


EPSON OKIDATA ® Hayes’ 


Radio /hack 

Thr biKKrM namr in lllllr rompulrrt 


| DATA PRODUCTS, INC. | 

FiaiGbSsB 

Computer 


C. Itoh 


||Novation|§p 


d^sywiitef smai 

Diablo 


MANNESMANN 

TALLY 




Transtar 


VISA and MasterCard accepted; also Wire Transfer of funds 
directly from your bank to ours. 

micro 

management 

systems, me. 


Name 
brands at 
wholesale 
prices 


2803 Thomasville Road East 
Cairo, Georgia 31728 
For info, call 912-377-7120 


Ask for 
a free copy 
of c 

latest catalog 


sibly tripling to $2 million or so. 
IBSTs client list includes names like 
Atari, Digital Research, Hewlett- 
Packard, Peachtree, Tfexas Instru¬ 
ments, Epson, Verbatim, Micropro, 
and Fujitsu. 

At this moment, both of these test¬ 
ing firms are pursuing with mis¬ 
sionary zeal the goal of becoming 
what you might call the official ter¬ 
mite inspectors of the microcom¬ 
puter software industry, although 
they tend to express these yearnings 
in more lofty terms. 

IBST, for example, wants to be the 
Underwriters Laboratories of soft¬ 
ware. (Underwriters Laboratories is 
the outfit that tests consumer elec¬ 
trical products and affixes that ubi¬ 
quitous little UL seal on the bottom 
of your toaster and on every lamp 
cord in the house.) Tbward that end 
IBST has created a circular “seal of 
approval” for companies to paste 
onto retail packages of software that 
has passed the IBST quality test. 
The hope is that the seal will become 
so recognizable consumers will de¬ 
mand it when they buy a software 
package. “We’d like to have the 
respect of UL and the recognition of 
Good Housekeeping ,” Sprague says. 
So far, few recipients of the seal have 
shown even the slightest interest in 
displaying it on their products. 

Grading Software 

XXCAL also puts approval seals 
on the software it tests, although its 
seals are more like meat grades. 
They’re rectangular and come in 
four colors: gold for “recommended 
highly,” silver for “recommended,” 
white for “recommended with 
changes/corrections,” and red for 
“not recommended.” Unlike IBST’s 
ratings, XXCAL’s recommendations 
are for its customers’ internal use 
only; Schoneman says the firm is 
wary about seals of approval at the 
retail level because of possible legal 
liability if a customer has trouble 
with the product. Needless to say, 
XXCAL doesn’t pass out many of 
the red ones. “It takes a lot of guts 
to put that on,” Schoneman says. 

A. Richard Immel is a contributing editor of 
Popular Computing. 
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IBST and XXCAL customers gen¬ 
erally fall into two categories: soft¬ 
ware vendors who have a new soft¬ 
ware package they want tested by 
someone outside the company, and 
computer manufacturers who are 
considering selling someone else's 
software, either bundled with their 
equipment or under their recom¬ 
mendation. They want to know 
which software to pick and how well 
it works with their equipment. 
Sprague also says IBST is doing 
more testing of a third category, 
IBM compatibility. This is either to 
determine how compatible a piece of 
software is with the various “PC- 
compatible” computers or how well 
an IBM-compatible package runs on 
a particular non-IBM machine. 

XXCAL and IBST do similar work 
in a similar fashion. They first pre¬ 
pare elaborate and detailed testing 
plans that include each test step 
right down to the keystrokes that 
are to be used. Bug reports are pre¬ 
pared for the customer, including in¬ 
structions on how to re-create each 
bug. 

Common bugs include things like 
“limit” errors—for example, a data¬ 
base that holds 1000 records but 
crashes if 1001 records are entered; 
frustrating loading instructions; and 
improper performance, such as a 
general ledger accounting program 
that drops every tenth file. The 
testers also make suggestions to im¬ 
prove poorly written manuals. 

Both firms offer several levels of 
testing ranging from cursory screen¬ 
ing on up to a final review of a soft¬ 
ware package that has been under 
previous testing and is presumably 
ready for market. Bugs and other 
errors are prioritized by their seri¬ 
ousness (for example, fatal, serious, 
cosmetic, and improvements that 
would be “nice” to have). 

“There are cases where we get a 
product and turn up 50 bug reports 
in one day,” Schoneman says, adding, 
“if the second day is the same, we 
stop and give it back.” Schoneman 
recalls one engineering package 
where the formulas were wrong. 
The company that wrote the pack¬ 
age flew out a programmer to cor¬ 


rect them, and testing continued. 

Sometimes it’s not so much out¬ 
right bugs as it is a package that's 
inappropriate for its intended mar¬ 
ket. An example would be a home fi¬ 
nance program that is really geared 
to commercial use because it in¬ 
cludes things like a subsidiary led¬ 
ger or a chart of accounts, both un¬ 
necessary for home finances. This 
may be a case where a software 
manufacturer “may be trying to pull 
the wool over the eyes of the hard¬ 
ware vendor,” Schoneman says. 

The cost of these services ranges 
widely from less than $1000 for a 
quick look at a manual on up to 
$100,000 and more for full-blown ma¬ 
jor projects. Sprague says one of his 
company's biggest jobs on an oper¬ 
ating system produced a stack of re¬ 
ports a foot and a half high. 

Bug-Infested Software 

Why does software have so many 
bugs? It seems to be the nature of 
the beast. One thing on which com¬ 
puter professionals agree is that be¬ 
yond a certain level of complexity (an 
average spreadsheet program is well 
above that threshold) there is no 
such thing as bug-free software. 
Even when a program is well de¬ 
signed—and many are not—some¬ 
where in that mass of code is a mis¬ 
take or a peculiarity that can create 
anything from minor discomfort to 
unimaginable havoc when triggered. 
What triggers it? Nobody knows. 
Until it happens. Moreover, the like¬ 
lihood of a severe fault in the pro¬ 
gram tends to increase geometric¬ 
ally with the number of program¬ 
mers who worked on it. That means 
large programs need to be tested 
early in the game. 

“IBM learned this long ago,” says 
Sprague: “Don't start testing a piece 
of software after it's done. If ten pro¬ 
grammers are doing ten pieces of a 
program, you've got to test each 
piece before they go together.” 

Software normally goes through 
three formal tests before it hits the 
market. The first—and the least ef¬ 
fective debugging—is done by the 
programmer who wrote it. It's inef¬ 
fective because after writing the 
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program most programmers can't 
really believe there's anything wrong 
with it. Besides they're far too 
knowledgeable; they know how to 
avoid the quirks. (That can even hap¬ 
pen to the testers. Sprague says that 
on one seven-week project he had to 
use three testers because they got 
too “smart" and learned to avoid the 
bugs.) 

The next step is what's called an 
“alpha" test, which is running the 
program within the company. Last 
is the “beta" test, when the program 
is cast out into the real world, but 
under controlled conditions. Not 
every company does beta testing 
and that's not all bad. Bill Goss of 
IBST claims that a bad beta test 
plan, that is, one that isn't rigorous 
enough, can be worse than no test 
at all because it creates a false sense 
of security. 

Microsoft's Jeff Harbers agrees 
with that 100 percent. In the case of 
the bugged Macintosh Multiplan, 
Microsoft cut back its beta testing 
from several dozen sites to only 
three or four. A major reason, 
Harbers says, was a shortage of 
Macintosh machines on which to do 
testing (Apple hadn't released 
Macintosh yet). 

Harbers also points out that the 
nature of this particular bug was 
such that even an extensive beta test 
might not have turned it up. Before 
leaving the spreadsheet the user is 
prompted by Multiplan whether it 
should update the stored version of 
the file. In the faulty package a yes 
response triggered the bug, which 
altered (or “corrupted" in program¬ 
mer jargon) certain internal data 
references in a stored worksheet. 
The insidious nature of the bug, 
Harbers says, was that it wasn't ap¬ 
parent until the worksheet was re¬ 
loaded that anything had happened 
to it. What made it particularly dif¬ 
ficult to trace was that in most 
cases this corruption didn't have 
any effect at all, because it acted on 
an unused portion of the worksheet. 

Normally it's the “cottage indus¬ 
try" software producers, the one- 
programmer-locked-in-a-loft type, 
who come up short on bug testing, 


but even the mightiest sometimes 
fall. IBM's first word processor for 
its PC, a hasty translation of a pro¬ 
gram called Easy Writer, which was 
originally written for the Apple II, 
was plagued with problems (it hadn't 
run all that well on the Apple, 
either). It eventually had to be 
rewritten. 

IBM had another problem at the 
same time with its BASIC language 
interpreter. It seems there was a lit¬ 
tle bug in it that created number¬ 
rounding errors. They were small 
ones, to be sure, and most people 
wouldn't have noticed them. Users 
of Peachtree accounting software 
did, however, because Peachtree 
software was written in compiled 
IBM BASIC; the error was just big 
enough to throw the numbers out of 
whack by the end of the accounting 
year. 

Of course IBM corrected these 
bugs, with some embarrassment, 
and has since taken steps to prevent 
a recurrence of the situation. Pro¬ 
grams it buys from outsiders are 
carefully scrutinized now to make 
sure the claims of the programmer 
match the program's performance 
and that the documentation is up to 
snuff. “You learn as you go along," 
says an IBM spokesman. 

Where does all this leave the poor 
consumer? IBST's Sprague thinks 
that consumers should demand that 
the software they buy show some 
proof that it has been tested. The 
IBST seal will do quite nicely, he 
thinks. 

Name Recognition 

But that's not likely to happen in 
the foreseeable future. One reason 
is that the bigger firms that IBST 
has done work for—companies like 
Hewlett-Packard and Digital Re¬ 
search, for example—like to think 
their own names carry more integri¬ 
ty in the marketplace than the name 
of some little testing firm of obscure 
origins. The main reason they send 
software testing work out at all is 
usually to double-check their own 
debugging procedures. 

Thurus Systems was the first soft¬ 
ware company to receive the IBST 


seal for an application package called 
CP + two years ago. CP+ is a pro¬ 
gram that simplifies the definitely 
user-unfriendly CP/M operating 
system for novice computerists who 
don't want to learn about CP/M. 
John Simpson, president of the La¬ 
fayette, California-based company 
(since renamed Analytica) likes what 
IBST does but doesn't think the seal 
itself helped his product any. “It's a 
novel idea," he says, but “I wouldn't 
say we got any benefit from it." 
Simpson says the program never 
went over and his company hasn't 
been actively selling it for about a 
year. He says he'll probably call on 
IBST to test a new business analysis 
package his company is working on, 
but it won't be to get the seal. 

Satisfied Client 

On the other hand, Verbatim Corp. 
is a happy IBST customer that did 
use the seal. Sort of. Last year Ver¬ 
batim hired IBST to debug and eval¬ 
uate its first consumer software 
product, a series of personal com¬ 
puter business analysis and decision¬ 
making packages (whether to lease 
or buy, calculating financial ratios, 
etc.). Richard Diamond, Verbatim's 
director of MIS (Management Infor¬ 
mation Systems) was surprised at 
how tough they were. “We expected 
them to say ‘We've never seen any¬ 
thing this good,'" he says. Instead 
IBST found some bugs—including 
part of a program that computed in¬ 
terest incorrectly—and suggested 
several design changes. Verbatim 
made the changes and was awarded 
the seal. 

The company didn't put the seal on 
its packages because they were sold 
by direct mail, but it did use the 
emblem in promotional materials. 
Unfortunately, the products didn't 
sell and have since been withdrawn 
from the market. Diamond is still en¬ 
thusiastic about IBST, however. 

“Tb me the seal is a promotional 
device that says to the consumer 
‘this has been tested,'" he says. “I 
think it had a positive effect; it has 
to add credibility; it tells people 
you've gone an extra step to sell a 
bug-free product." □ 
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fhe end of the 

blind date. 




If you’re one of 
the many people in 
this world who 
would love to get 
involved with a 
personal computer, 
but are afraid to 
commit yourself, 
take heart. 

You’re not alone. 

Because the Intro Series is here. A family of 
friendly instructional software developed by 
experts for novices. 

Like you. 

Intro Series programs take you by the hand 
and, using a gradual, interactive, step-by-step 
process, lead you gently over 
the threshold to computer 
and software literacy. 

On the first date. 

They take the fear 
and trembling out of 
getting acquainted 


with your new personal computer. 

They also take the mystery out of operating 
systems, spreadsheets, word processors, database 
managers, accounting programs and 
communications devices. 

The whole experience is surprisingly painless. 
Instantly rewarding. And a bargain compared to 
the cost of blindly buying the wrong software 
because you didn’t know what to look for. 

How much of a bargain? Just $59.95 apiece. 

Now that’s what you call a cheap date. 

NIRO 


INTRODUCTION TO 
PERSONAL COMPUTING • THE OPERATING SYSTEM (PC TUTOR) 
DATABASES • COMMUNICATIONS 
ACCOUNTING • ELECTRONIC SPREADSHEETS 
Circle 13 on inquiry card. 
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Make Way For Hayes'Please. 

An advanced, easy-to-use data management 
system for the IBM® PC and compatibles. 


Want to get your paperwork out of 
a clumsy file cabinet and onto your 
PC’s screen, where you can manage 
it better? Frustrated with data base 
software that’s either too limited or 
too difficult to use? Hayes offers you 
a simple word of kindness. 

Please™ A powerful, yet easy-to-use, 
system for organizing and managing 
your information. Please is flexible 
enough to store any data you enter, 
and it’ll return data to you in exacdy 
the form you need. Please does 
more. 

It does 
it all 
faster. 

And it’s 
sure to 
please! 

That’s to be expected. As the 
telecomputing leader, Hayes built its 
reputation on quality design, relia¬ 


bility and customer support. 

Now these same standards have 
been applied to a new data 
management system that is go¬ 
ing to instantly change the way you 
do business! 

Say you're looking for an efficient 
way to maintain 
sales data. Please 
leads you every step 
of the way in creat¬ 
ing a sales database 
that might include 
names, addresses, dates and figures. 
These categories are called “fields" in 
database lingo, and they’re the very 
heart of your database structure. 

Want last month’s total in a par¬ 
ticular region? Press a few keys and 
it’s yours! A few more keystrokes 
and you’ll know who's moving pro¬ 
duct, and what’s your biggest seller. 

Please will supply you with labels 
for a mailing to selected customers. It 
can send customer information to 
your word processor for a promotional 
letter. And it can receive data from 


your spreadsheet program. Please 
will even look up a name and com¬ 
pany for you, your Hayes Smart- 
modem* will dial the phone number, 
and you’re ready to talk! 

Taking this same sales database, 
you might also want to define special 
fields for a custom 
Output Plan. 

With a defined 
field for "COM¬ 
MISSIONS DUE!’ 
Please can automa¬ 
tically compute each salesman’s com¬ 
missions, and print them out in a 
report of your own design. All this 
and more, just for saying "Please:’ 

And if you ever change your mind 
and want to change the structure of 
your database, please feel free. Step- 
by-step instructions show you how. 

You have the same flexibility with 
any database you and Please design. 
You can store up to 16 million records 
and 200 custom Output Plans for each 
database! More than you’re likely 
ever to require. But isn’t it nice 


"The menu, Please?” 

Menus list all your options 
and tell you exactly which 
keys to press for every 
Please feature. 


"Make it snappy, Please!” 

Need a report fast? You and 
Please can put together a Quick 
List in a matter of seconds. 



































Data management system 
for the IBM Personal Computer. 




“Put it here, Please’.’ 

Design a special screen 
format to position data 
in a particular place. 


knowing 
all that 
storage 
power 
is there? 

Just in case you ever need it? 

Now you might think that a data 
management system that does all 
this must be difficult to use. Right? 
Rest assured. Please works hard so 
you don’t have to. An easy-to-follow 
sample disk shows you everything 
you need to know to 
create your first data¬ 
base. Three Please 
menus show you 
which keys to press 
to access every fea- 


Merge these. Please!” 

Combine data from one 
database into another, with¬ 
out changing your original. 


ture. And whenever you need it, 
Please provides on-screen HELP 
messages, tailored to a specific task. 
So you needn’t waste time reading 
through a list of unrelated instructions 
on your screen. Or stop what you're 
doing to consult a manual. In no time 
at all. and with no assistance at all, 
you’ll be a Please database pro! 


Everything about Please is designed 
to save you time and effort. So what 
could make data management even 
easier? Please Application Templates, 
that’s what! 

To help you get up-and-running 
immediately, we’ve developed a 
series of practical, pre-designed 
templates. You’ll appreciate their 
well-thought-out structure, and "fill- 
in-the-blank” ease. Choose several! 
For business and personal use. 

Including Mailing 
List, for storing 
names and 
addresses and pro¬ 
ducing mailing lists. 
Contacts, for man¬ 
aging facts and figures about your 
sales contacts. Applicants, for follow¬ 
ing applicants throughout the inter¬ 
viewing process. Appointments, for 
maintaining your calendar and track¬ 
ing all of your business expenses. 
Household Records, a complete 
home management system. And 
more! Your dealer has details! 


Buy Please now! 
Get 3. FREE Mail¬ 
ing List template 
from your dealer. 

Second FREE 
template of your 
choice, direct 
from Hayes! 

Help yourself. 
Please! And take 
advantage of 
these two valu¬ 
able offers. See 
your dealer right 
away! 


Hayes Microcomputer Products, Inc., 
5923 Peachtree Industrial Blvd., 
Norcross, Georgia 30092. 404/441-1617. 
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OKIDAIA 


QUALITY PERSONAL PRINTERS. 


Each gear finely honed. Each pendu¬ 
lum carefully balanced. Each timepiece 
a combination of precision and function. 
He was a craftsman, building a quality 
product to stand the test of time. 

Today, Okidata makes the most tech¬ 
nologically advanced dot matrix print¬ 
ers the same way. With quality, perfor¬ 
mance, and a healthy respect for value. 

Function with affordability. All print¬ 
ers print, but an Okidata does it with 
more performance and versatility than 
any other. There are seven models to 
choose from, priced at $349 to $2,595. 

Affordability with flexibility. Oki¬ 
data offers three print modes, too. The 
data processing mode lets you print up 
to 350 characters per second. That’s 
five pages a minute. Another mode lets 
you print emphasized or enhanced text 
for more effective presentations, while 
the correspondence mode prints letter 
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quality at up to 85 characters per sec¬ 
ond, with clarity that rivals daisywheel. 
And an Okidata can print graphics and 
charts, which a daisywheel can't. This 
allows you to fully use the latest inte¬ 
grated software packages like Lotus 
1-2-3™ and Symphony™. 

Flexibility with compatibility. Each 
Okidata printer is fully compatible with 
all popular software packages and per¬ 
sonal computers. Special interfaces 
are available for IBM and Apple, in¬ 
cluding the Apple Macintosh. 

Compatibility with reliability. 
Here’s where Okidata quality really 
shows. With a warranty claim rate of 
less than 1/2 of 1%. With printheads 
that last well beyond 200,000,000 char¬ 
acters and come with a full year guaran¬ 
tee. With service available nationwide 
through Xerox Service Centers. 

Precision and performance. Quality 


and value. That old English clockmaker 
would have been very proud of us. 

Call 1-800-OKIDATA (609-235-2600 
in New Jersey) for the name of the Au¬ 
thorized Okidata Dealer nearest you. 


“A 



Technological Craftsmanship. 


Lotus 1-2-3 and Symphony are trademarks of Lotus 
Development Corp. 
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ADVANCED TECHNOLOGY 


Adding Vision to Computers 

Machines that see and read are moving into industry, offices, and homes 


by Thom Hartmann 


T he once-revolutionary idea of 
computers functioning as han¬ 
dy adjuncts to the human brain 
because of their ability to store and 
process information has become com¬ 
monly accepted fact. Now technol¬ 
ogy is pushing the human analogy 
even further in the recent develop¬ 
ment of computers with the equiva¬ 
lent of sensory functions: machines 
that can recognize, analyze, and in¬ 
terpret visual images. 

Using a technique called 
optical character recogni¬ 
tion (OCR), these machines 
can read characters, pages 
of text, and many other 
kinds of images. There are 
intelligent cameras, used 
in industrial applications 
to replace human eyes. 

There are hand-held ma¬ 
chines that read prices, in¬ 
ventory listings, and entire 
books, one line at a time. 

There are desktop units, 
about the size of an office 
photocopier, that read en¬ 
tire pages in a variety of 
typefaces and feed what 
they've read into a small 
(or large) computer via a 
standard RS-232C port. 

There are refrigerator¬ 
sized pieces of office ma¬ 
chinery that read books, or 
even hand-written docu¬ 
ments, at a rate of thou¬ 
sands of pages per hour. 


And already mail with typewritten 
zip codes is being read and sorted by 
machines that the U.S. Postal Ser¬ 
vice is installing in various locations 
around the country. 

Like the ubiquitous photocopier—or 
the computer, for that matter—these 
machines are dropping in price, com¬ 
plexity, and size at a frantic rate. 
Already more than 30 companies 
manufacture some sort of OCR de¬ 
vice, and a good half-dozen are com¬ 
peting to sell to the office and home 


microcomputer markets. 

Intelligent computer vision, the 
larger technology of which optical 
character recognition is a part, is 
basically a three-step process. First 
an arithmetic “sequence” of data is 
formed, which represents the object 
being viewed (called image forma¬ 
tion ); the data is then analyzed (called 
image analysis) and interpreted ac¬ 
cording to specific criteria (image in¬ 
terpretation). In human terms this 
corresponds roughly to “see the ob¬ 
ject, examine the object, 
and mentally compare the 
object with previously seen 
objects to determine what 
it is.” 

Forming Images 

The process of “seeing” 
is only a slight variation of 
the way a TV camera 
works. With a TV camera, 
light falling on a “retina” 
of the camera is converted, 
in a continuous scan, into 
electrical variations. As 
the retina is scanned—left 
to right, then down one 
line, then left to right 
again, 265 times per screen, 
60 screens per second—in¬ 
formation is created which 
is later recombined in the 
same sequence to create 
the picture you see on TV. 

Where a computer vision 
system differs from a TV 
system is in the individual 
lines: instead of a continu 



Illustration by Dave Suter 
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ons stream of varying information, as 
in a TV image, a computer-generated 
“line” is made of a series of dots, or 
pixels, each having a specific numeri¬ 
cal value. In rudimentary computer 
vision systems, each pixel is either 
black or white, on or off—represented 
by a numeric 1 or 0. The images pro¬ 
duced are similar to the “computer 
photographs” that you can have 


for a computer. The computer checks 
the incoming data stream for the 
places where the values of the num¬ 
bers change most rapidly (along a 
sharp edge, for example, an image 
may suddenly jump from a bright¬ 
ness of 3 or 4 up to a brightness of 
200 to 230) and then eliminates all 
the other, more subtle gradations it 
has in memory. A scan-line that en- 


To figure out what an image represents. 


a computer vision system compares the image 

to a stored set of templates or 

parameters that represent a given set of objects. 


taken in shopping malls by a video 
camera, computer, and dot-matrix 
printer. More sophisticated systems 
assign each pixel a value from 0 to 
63, or 0 to 255, to represent the rela¬ 
tive brightness (called grayscale) of 
the image. On an 8-bit system, the 
values of 0 to 63 are stored as a 
single byte. With a 16-bit computer, 
a single byte can be any number be¬ 
tween 0 and 255. After a digitized 
camera converts an image into a 
stream of numbers, the data is fed 
into the computer. A program tells 
the computer how to go about recon¬ 
structing the stream of numbers so 
that it will have meaning. This pro¬ 
cess could be as simple as matching 
the stream of numbers with number 
sets stored in memory or running a 
complex algorithm that produces con¬ 
clusions based on the probability of 
what the information being viewed is. 

Tb make it easier for the computer 
to understand what it's seeing, 
image-enhancement techniques are 
often used. These can take a variety 
of forms and represent one area 
where research is moving very fast. 
The most common image-enhance¬ 
ment technique for OCR readers is 
“edge detection.” 

Because the edges, or outlines of 
objects, are where the obvious 
changes in contrast occur, edge 
detection is a fairly easy operation 

Thom Hartmann is a contributing editor of Popular 
Computing. 


counters the edge of a character 
may, for example, be represented 
this way: 200 205 209 196 25 27 22 
190 200 205. By segmenting the 
image with edge detection, a com¬ 
puter notices those regions of rapid 
change and transforms the above 
series of numbers into: 255 255 255 
255 0 0 0 255 255 255. The net effect 
is dramatically increased contrast, 
converting the image of a character 
into a virtual line drawing. 

Interpreting Images 

The process of figuring out what 
an image represents is the most 
complicated part of computer vision. 
It's usually done by comparing the 
image after it's been properly ana¬ 
lyzed, with a stored set of templates 
or parameters that represent a given 
set of objects or characters. This 
simplest form of comparison is usually 
done by one of two processes—tem¬ 
plate matching or feature matching. 
Template matching is basically a 
square-peg/square-hole process. The 
computer assumes that the given 
character will always appear the 
same and looks only at the edges 
and shapes of the character, trying 
to come up with an exact or near 
match to a character already in 
memory. Feature matching, on the 
other hand, includes considerations 
of overall size, surface area, shape, 
etc., as well as a search for a tem¬ 
plate-like match. 


Typically, when a printed page is 
read by an OCR reader, each char¬ 
acter^ area is broken down into a 
grid of 2048 individual pixels (a 
matrix of 64 by 32 pixels), each cover¬ 
ing an area of 0.000016 square inch. 
Because each pixel has a numeric 
value corresponding to its location 
on the page, somewhat like a post- 
office box, it's a simple matter for 
the computer to compare the con¬ 
tents of each of the “boxes” being 
scanned with the 128 or so boxes in 
memory, representing all the letters, 
numbers, and symbols used in mod¬ 
ern written communication. 

Fancier (and more expensive) sys¬ 
tems have a number of different sets 
of templates for comparison with in¬ 
coming data. With some OCR readers 
you first determine the typeface 
you're going to read, then switch in 
the templates for that typeface from 
the computer's memory. With others, 
the switch or search for typefaces is 
done automatically. 

Trickle-Down Technology 

OCR readers started out as com¬ 
ponents of large-scale industrial ma¬ 
chinery but have since begun to 
scale down in price and size. In 1982, 
Cognex of Boston brought out a 
streamlined example of OCR tech¬ 
nology for industrial applications 
called Dataman. Roughly the size of 
a personal computer (though at 
$30,000, not yet the price), Dataman's 
four major components—camera, 9- 
inch monitor, keyboard, and proces¬ 
sor-together weigh about 50 pounds. 

Dataman's unique proprietary soft¬ 
ware uses a combination of a local- 
feature recognition technique, a glo¬ 
bal-features technique, and the abil¬ 
ity to search for distinctive features 
when confused. This enables it to 
read characters even when they're 
obscured by dirt, are poorly printed, 
partially worn away, or badly lighted. 
Dataman's character-reading ability 
covers an extraordinary range, from 
reading billboards to deciphering 
laser-etched characters on silicon 
only 1/15,000-inch high. A typical in¬ 
dustrial application might be ware¬ 
house distribution, where the com¬ 
puter reads numbers printed on the 
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sides of cardboard boxes coming 
< lown a conveyor belt and sorts them 
accordingly. 

Equipped with another software 
package called Check Point, Data- 
man can also perform inspections, 
recognizing certain preprogrammed 
features by shape and size, contrast, 
or position measurements. Cur¬ 
rently, Westinghouse is experiment¬ 
ing with using the system in its 
Winston-Salem, North Carolina, fac¬ 
tory to forge turbine blades. The 
computer reads pallets in the area 
to select appropriate billets, watches 
carefully while a robot integrated 
with the Dataman system picks a 
billet off a pallet, then heats and 
forms the billet in the furnace, pro¬ 
ducing the turbine blade. Before the 
finished blades are packaged for 
shipping, the robot holds each blade 
up to Dataman’s camera “eye” to 
check for defects. 

Office Applications 

Along with the development of in¬ 
dustrial systems, desktop OCR prod¬ 
ucts for use with microcomputers, 
like the Workless Station from Dest 
Corporation, are starting to pop up 
in offices around the country. The 
Workless Station, one of the most 
advanced of the low-cost OCR de¬ 
vices available, can read entire type¬ 
written pages and send the words 
directly from the page into a com¬ 
puter. Connection to the computer 
is simple: the Dest unit has one cable 
that plugs into an RS-232C port and 
another cable that plugs into a wall 
socket for power. 

The theory behind the develop¬ 
ment and marketing of the Dest 
OCR reader is that many offices 
have numerous typists, or process a 
lot of written communications, but 
don’t have a proliferation of “origi¬ 
nating” word processors. A computer- 
linked page reader like the Dest unit 
can’t be beat for filing applications, 
doing word-processing editing on 
typewritten documents, and data 
entry. 

“One of our clients, for example, is 
a bank,” says Tbm Gately, the At¬ 
lanta representative for Dest. “They 
have a lot of internal cables that 


need to be sent, which originate in 
different parts of the bank at dif¬ 
ferent times. In the past, a data- 
entry operator retyped each cable 
into the machine for transmission. 
Now anybody can type their own 
cable, and the person who runs the 
cable machine just drops a stack of 
messages into the top of the Dest 
machine, and off they go to their 
destinations electronically.” 

When I used the unit, I loaded the 
communications package I normally 
use with my modem, set it for 1200 
baud, 8-bit words, null parity, one 
stop bit, and was ready to go. I fed 
a typewritten page (it had been typed 
with three different type styles, in 
two different sizes) into the hopper 
on the top of the Dest unit and 
pushed the Read button. The ma¬ 
chine made whirring and chugging 
noises as it ate the paper, an inch at 
a time, and a strange pink light 
leaked from the corners and cracks 
of the machine. After about 15 
seconds, it spit the paper back out, 
and the screen of my computer be¬ 
gan to scroll through all the words 
that had been on that page. 

The Workless Station is not cheap. 
The stripped-down version, which 
can read only one typeface, starts at 
$6995. The fully equipped model, 
which reads nine typefaces (up to 
eight resident in the machine at one 
time) and has fancy formatting capa¬ 
bilities, sells for about $10,000. Even 
so, the cost could be justified for an 
office that moves a lot of paper or 
has heavy archival needs. 

Still there are some things that 
Dest’s OCR reader can’t do. It can’t, 
for example, read proportional-spaced 
type. This rules out copying entire 
books into the machine or even doc¬ 
uments that have been typed or 
printed on proportional-spacing print¬ 
ers or typewriters. I tried feeding 
pages from a paperback novel, from 
a dictionary, and from my IBM Elec¬ 
tronic 50 (proportional spacing) type¬ 
writer into the Dest device with lit¬ 
tle success. OCR devices are avail¬ 
able that will read these sorts of 
documents but they range in price 
from $80,000 all the way up to $1 
million. 


Looking Ahead 

Optical character recognition is 
still new and advancing, with 
changes in the field occurring almost 
daily. Besides the experimental 
work that companies like Westing- 
house are conducting, a number of 
universities are involved in OCR re¬ 
search. Among them are the Univer¬ 
sity of Rhode Island, which is teach¬ 
ing robots to pick parts from bins; 
Stanford University, doing research 
on military applications for intelli¬ 
gent vision systems; and Carnegie- 
Mellon and MIT, both of which are 
following several lines of inquiry, in¬ 
cluding using computers to inspect 
printed circuit boards and develop¬ 
ing more sophisticated software sys¬ 
tems to aid in the recognition of ob¬ 
jects, shapes, or characters. 

A number of the newest OCR sys¬ 
tems, most used in industrial and 
commercial applications, bear such 
spiffy-sounding names as “holo¬ 
graphic scanners” (used for reading 
bar codes in supermarkets), “charge- 
coupled presence-absence devices” 
(which produce an output similar to 
a scanner’s, only on a much larger 
scale), and “circularly formatted ex¬ 
pandable magnetic-ink codes” (you’ll 
find them on price tags in some 
clothing stores and on the back of 
some credit cards). 

Along with all these systems, OCR 
products for use with microcom¬ 
puters may eventually become as 
standard as peripherals like modems 
and printers. The Omni-Reader, an 
OCR device from Oberon Interna¬ 
tional in Irving, Tfexas, is already 
available for Apple, IBM, Hewlett- 
Packard, and many other computers 
for only $495. Desktop units, which 
read an entire page at a time, start 
at around $7000—far less than what 
a small computer cost just 10 years 
ago. And with about 30 American 
companies pursuing the market, it’s 
a safe bet that we’ll soon see more, 
better, cheaper, and smaller OCR 
devices. No doubt, the Dest unit and 
others like it are just the first wave 
of what promises to be a flood of 
timesaving computer products that 
will show up in even the smallest of¬ 
fices and in homes as well. □ 
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ADVANCED TECHNOLOGY 


ous stream of varying information, as 
in a TV image, a computer-generated 
“line” is made of a series of dots, or 
pixels, each having a specific numeri¬ 
cal value. In rudimentary computer 
vision systems, each pixel is either 
black or white, on or off—represented 
by a numeric 1 or 0. The images pro¬ 
duced are similar to the “computer 
photographs” that you can have 


taken in shopping malls by a video 
camera, computer, and dot-matrix 
printer. More sophisticated systems 
assign each pixel a value from 0 to 
63, or 0 to 255, to represent the rela¬ 
tive brightness (called grayscale) of 
the image. On an 8-bit system, the 
values of 0 to 63 are stored as a 
single byte. With a 16-bit computer, 
a single byte can be any number be¬ 
tween 0 and 255. After a digitized 
camera converts an image into a 
stream of numbers, the data is fed 
into the computer. A program tells 
the computer how to go about recon¬ 
structing the stream of numbers so 
that it will have meaning. This pro¬ 
cess could be as simple as matching 
the stream of numbers with number 
sets stored in memory or running a 
complex algorithm that produces con¬ 
clusions based on the probability of 
what the information being viewed is. 

Tb make it easier for the computer 
to understand what it’s seeing, 
image-enhancement techniques are 
often used. These can take a variety 
of forms and represent one area 
where research is moving very fast. 
The most common image-enhance¬ 
ment technique for OCR readers is 
“edge detection.” 

Because the edges, or outlines of 
objects, are where the obvious 
changes in contrast occur, edge 
detection is a fairly easy operation 

Thom Hartmann is a contributing editor of Popular 
Computing. 


for a computer. The computer checks 
the incoming data stream for the 
places where the values of the num¬ 
bers change most rapidly (along a 
sharp edge, for example, an image 
may suddenly jump from a bright¬ 
ness of 3 or 4 up to a brightness of 
200 to 230) and then eliminates all 
the other, more subtle gradations it 
has in memory. A scan-line that en¬ 


counters the edge of a character 
may, for example, be represented 
this way: 200 205 209 196 25 27 22 
190 200 205. By segmenting the 
image with edge detection, a com¬ 
puter notices those regions of rapid 
change and transforms the above 
series of numbers into: 255 255 255 
255 0 0 0 255 255 255. The net effect 
is dramatically increased contrast, 
converting the image of a character 
into a virtual line drawing. 

Interpreting Images 

The process of figuring out what 
an image represents is the most 
complicated part of computer vision. 
It's usually done by comparing the 
image after it's been properly ana¬ 
lyzed, with a stored set of templates 
or parameters that represent a given 
set of objects or characters. This 
simplest form of comparison is usually 
done by one of two processes—tem¬ 
plate matching or feature matching. 
Template matching is basically a 
square-peg/square-hole process. The 
computer assumes that the given 
character will always appear the 
same and looks only at the edges 
and shapes of the character, trying 
to come up with an exact or near 
match to a character already in 
memory. Feature matching, on the 
other hand, includes considerations 
of overall size, surface area, shape, 
etc., as well as a search for a tem¬ 
plate-like match. 


Typically, when a printed page is 
read by an OCR reader, each char¬ 
acter's area is broken down into a 
grid of 2048 individual pixels (a 
matrix of 64 by 32 pixels), each cover¬ 
ing an area of 0.000016 square inch. 
Because each pixel has a numeric 
value corresponding to its location 
on the page, somewhat like a post- 
office box, it's a simple matter for 
the computer to compare the con¬ 
tents of each of the “boxes” being 
scanned with the 128 or so boxes in 
memory, representing all the letters, 
numbers, and symbols used in mod¬ 
ern written communication. 

Fancier (and more expensive) sys¬ 
tems have a number of different sets 
of templates for comparison with in¬ 
coming data. With some OCR readers 
you first determine the typeface 
you're going to read, then switch in 
the templates for that typeface from 
the computer's memory. With others, 
the switch or search for typefaces is 
done automatically. 

Trickle-Down Technology 

OCR readers started out as com¬ 
ponents of large-scale industrial ma¬ 
chinery but have since begun to 
scale down in price and size. In 1982, 
Cognex of Boston brought out a 
streamlined example of OCR tech¬ 
nology for industrial applications 
called Dataman. Roughly the size of 
a personal computer (though at 
$30,000, not yet the price), Dataman's 
four major components—camera, 9- 
inch monitor, keyboard, and proces¬ 
sor-together weigh about 50 pounds. 

Dataman's unique proprietary soft¬ 
ware uses a combination of a local- 
feature recognition technique, a glo¬ 
bal-features technique, and the abil¬ 
ity to search for distinctive features 
when confused. This enables it to 
read characters even when they're 
obscured by dirt, are poorly printed, 
partially worn away, or badly lighted. 
Dataman's character-reading ability 
covers an extraordinary range, from 
reading billboards to deciphering 
laser-etched characters on silicon 
only 1/15,000-inch high. A typical in¬ 
dustrial application might be ware¬ 
house distribution, where the com¬ 
puter reads numbers printed on the 


To figure out what an image represents, 
a computer vision system compares the image 
to a stored set of templates or 
parameters that represent a given set of objects. 
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sides of cardboard boxes coming 
down a conveyor belt and sorts them 
accordingly. 

Equipped with another software 
package called Check Point, Data- 
man can also perform inspections, 
recognizing certain preprogrammed 
features by shape and size, contrast, 
or position measurements. Cur¬ 
rently, Westinghouse is experiment¬ 
ing with using the system in its 
Winston-Salem, North Carolina, fac¬ 
tory to forge turbine blades. The 
computer reads pallets in the area 
to select appropriate billets, watches 
carefully while a robot integrated 
with the Dataman system picks a 
billet off a pallet, then heats and 
forms the billet in the furnace, pro¬ 
ducing the turbine blade. Before the 
finished blades are packaged for 
shipping, the robot holds each blade 
up to Dataman’s camera “eye” to 
check for defects. 

Office Applications 

Along with the development of in¬ 
dustrial systems, desktop OCR prod¬ 
ucts for use with microcomputers, 
like the Workless Station from Dest 
Corporation, are starting to pop up 
in offices around the country. The 
Workless Station, one of the most 
advanced of the low-cost OCR de¬ 
vices available, can read entire type¬ 
written pages and send the words 
directly from the page into a com¬ 
puter. Connection to the computer 
is simple: the Dest unit has one cable 
that plugs into an RS-232C port and 
another cable that plugs into a wall 
socket for power. 

The theory behind the develop¬ 
ment and marketing of the Dest 
OCR reader is that many offices 
have numerous typists, or process a 
lot of written communications, but 
don’t have a proliferation of “origi¬ 
nating” word processors. A computer- 
linked page reader like the Dest unit 
can’t be beat for filing applications, 
doing word-processing editing on 
typewritten documents, and data 
entry. 

“One of our clients, for example, is 
a bank,” says Tbm Gately, the At¬ 
lanta representative for Dest. “They 
have a lot of internal cables that 


need to be sent, which originate in 
different parts of the bank at dif¬ 
ferent times. In the past, a data- 
entry operator retyped each cable 
into the machine for transmission. 
Now anybody can type their own 
cable, and the person who runs the 
cable machine just drops a stack of 
messages into the top of the Dest 
machine, and off they go to their 
destinations electronically.” 

When I used the unit, I loaded the 
communications package I normally 
use with my modem, set it for 1200 
baud, 8-bit words,, null parity, one 
stop bit, and was ready to go. I fed 
a typewritten page (it had been typed 
with three different type styles, in 
two different sizes) into the hopper 
on the top of the Dest unit and 
pushed the Read button. The ma¬ 
chine made whirring and chugging 
noises as it ate the paper, an inch at 
a time, and a strange pink light 
leaked from the corners and cracks 
of the machine. After about 15 
seconds, it spit the paper back out, 
and the screen of my computer be¬ 
gan to scroll through all the words 
that had been on that page. 

The Workless Station is not cheap. 
The stripped-down version, which 
can read only one typeface, starts at 
$6995. The fully equipped model, 
which reads nine typefaces (up to 
eight resident in the machine at one 
time) and has fancy formatting capa¬ 
bilities, sells for about $10,000. Even 
so, the cost could be justified for an 
office that moves a lot of paper or 
has heavy archival needs. 

Still there are some things that 
Dest’s OCR reader can’t do. It can’t, 
for example, read proportional-spaced 
type. This rules out copying entire 
books into the machine or even doc¬ 
uments that have been typed or 
printed on proportional-spacing print¬ 
ers or typewriters. I tried feeding 
pages from a paperback novel, from 
a dictionary, and from my IBM Elec¬ 
tronic 50 (proportional spacing) type¬ 
writer into the Dest device with lit¬ 
tle success. OCR devices are avail¬ 
able that will read these sorts of 
documents but they range in price 
from $80,000 all the way up to $1 
million. 


Looking Ahead 

Optical character recognition is 
still new and advancing, with 
changes in the field occurring almost 
daily. Besides the experimental 
work that companies like Westing- 
house are conducting, a number of 
universities are involved in OCR re¬ 
search. Among them are the Univer¬ 
sity of Rhode Island, which is teach¬ 
ing robots to pick parts from bins; 
Stanford University, doing research 
on military applications for intelli¬ 
gent vision systems; and Carnegie- 
Mellon and MIT, both of which are 
following several lines of inquiry, in¬ 
cluding using computers to inspect 
printed circuit boards and develop¬ 
ing more sophisticated software sys¬ 
tems to aid in the recognition of ob¬ 
jects, shapes, or characters. 

A number of the newest OCR sys¬ 
tems, most used in industrial and 
commercial applications, bear such 
spiffy-sounding names as “holo¬ 
graphic scanners” (used for reading 
bar codes in supermarkets), “charge- 
coupled presence-absence devices” 
(which produce an output similar to 
a scanner’s, only on a much larger 
scale), and “circularly formatted ex¬ 
pandable magnetic-ink codes” (you’ll 
find them on price tags in some 
clothing stores and on the back of 
some credit cards). 

Along with all these systems, OCR 
products for use with microcom¬ 
puters may eventually become as 
standard as peripherals like modems 
and printers. The Omni-Reader, an 
OCR device from Oberon Interna¬ 
tional in Irving, Texas, is already 
available for Apple, IBM, Hewlett- 
Packard, and many other computers 
for only $495. Desktop units, which 
read an entire page at a time, start 
at around $7000—far less than what 
a small computer cost just 10 years 
ago. And with about 30 American 
companies pursuing the market, it’s 
a safe bet that we’ll soon see more, 
better, cheaper, and smaller OCR 
devices. No doubt, the Dest unit and 
others like it are just the first wave 
of what promises to be a flood of 
timesaving computer products that 
will show up in even the smallest of¬ 
fices and in homes as well. □ 
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EDUCATIONAL COMPUTING 


Bridging the Gender Gap 

Despite improvements, boys still outnumber girls in advanced computer classes 


by Dan Watt 


S tatistics show that the world 
of computing is still primarily 
male-dominated. Historically, 
more men than women have been 
involved with computers. And al¬ 
though women are beginning to use 
computers in the work environment 
in rapidly increasing numbers, noth¬ 
ing like parity exists in higher-level 
positions such as systems analyst or 
programmer. A 1982 study of high- 
tech jobs in Santa Clara 
County, California, conduct¬ 
ed for the U.S. Civil Rights 
Commission, showed that 
women held 68 percent of 
the nonprofessional com¬ 
puter jobs but only 17 per¬ 
cent of the professional 
positions. 

Use of microcomputers 
in the schools is seen as 
the great equalizer, the 
way to tap the talents of 
half our potential work 
force If children were intro¬ 
duced to computers early 
enough, and if schools main¬ 
tained equal access to com¬ 
puting throughout the 
grades, girls, by the time 
they graduate, should be 
as well qualified for ca¬ 
reers as computer profes¬ 
sionals as boys are. 

Unfortunately, girls are 
not leaving school with the 
same computer proficiency 
as their male counterparts. 


Youngsters may start out with equal 
access to microcomputers, but after 
a few years, boys outpace girls. 

In a 1981 survey conducted for the 
National Institute of Education 
(NIE), Karen Scheingold of Bank 
Street College pointed out that she 
hadn't found any systematic efforts 
to exclude girls from computer ac¬ 
cess. However, she wrote, “In all of 
our sites we observed differential 
use (of microcomputers) according to 
sex. ... At the elementary level, 



each sex could and did use the micro 
more or less equally. But, starting 
in seventh grade, when the micros 
moved out of the classrooms and 
hallways into math and business de¬ 
partments, there was an overwhelm¬ 
ingly male representation among 
students who used the micros." 

Henry J. Becker, of Johns Hopkins 
University's Center for the Social 
Organization of Schools, has spent 
the last three years collecting data 
about the use of microcomputers in 
the schools. In a 1982 re¬ 
port entitled Microcom¬ 
puters in the Classroom- 
Dreams and Realities , 
Becker estimated that, in 
the schools he surveyed, 
about half of the first- 
grade students interested 
in learning to program 
computers were boys. By 
sixth grade the ratio in¬ 
creased to about two- 
thirds, and by ninth grade, 
more than four-fifths of 
the interested students 
were males. 

A survey by Ronald An¬ 
derson, Wayne Welch, and 
Linda Harris, of the Uni¬ 
versity of Minnesota, con¬ 
firms that high school boys 
outnumber girls in pro¬ 
gramming courses by al¬ 
most two to one. Citing 
data collected from 17- 
year-olds during a 1981-82 
national assessment of sci¬ 
ence education, the report 
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That power cord may look 
innocent. But it could suddenly turn 
against your PC. 

It could, tor example, hurl a 
power spike from static or lightning into its delicate 
circuitry. Wiping out its memory. Or destroying a defense¬ 
less component. 

Don't risk it. Get a 
6-outlet Wire Tree Plus 


surge 

guards against spikes. Filters 
out RF interference. And it's i 
the only device with two * 

phone jacks to protect \/ / ft' 

modems against surges. 

Other unique features in¬ 
clude separate switches for 

and a bracket that 

mounts under the front of the workstation. 

The illuminated switches are easy to reach, and yet 
\ recessed, so you can't accidentally shut down power 
\ and lose data. 

\ If you don't need 6 outlets, pick up our 4-outlet 

\ WireTreel M Or our single-outlet Wire Cube™ 

\ that's ideal for portable computers. 

1 \ That'll take care of power surges. But what if 

\ your foot gets tangled in a power cord? Prevent 
i this potential disaster with the Wire Away.™ It 
V stores up to four 18-gauge wires and ends the 
| hazardous mess of dangling cords. 

All our products are backed by a 5-year 


LURKING 
BEHIND EVERY 
COMPUTER 
IS THE POWER 
TO DESTROY 
ITSELE / 


warranty . So when you shop for a "PC, ask for 
NETWORX computer station accessories. And 
don't go home without them. 
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You can start with programs 
like General Ledger, Accounts 
Receivable and Accounts Pay¬ 
able. Then add Payroll and In¬ 
ventory Management with Poin I 
of Sale Invoicing as needed. 


Because the smaller your busi¬ 
ness, the smarter you have to 
work. And Great Plains helps 
you do just that. 

Our Hardisk™ Accounting 
Series turns any computer* into 
a powerful accounting tool. And 
the Series grows as you grow. 


You are the new pioneers. A bold 
new breed of small business 
men and women breaking new 
ground in every field. 

There’s a brand of business 
software just for you. Great 
Plains™ Small Business Software: 
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Great?" Plains 

SMALL BUSINESS SOFTWARE 


(Jreat Plains software 
m Mikes tasks like paying bills and 
■ m | >l< >yees or managing inven- 
•"i y easier than ever before. 

Mm I it puts the big picture of 
• nir small business at your 
fjiiKfcrtips, so you can prosper 
Ilki 1 never before. 


If you want your business 
to grow stronger every day grow 
your business on Great Plains. 
For more information, call 701- 
281-0550. Or write Great Plains 
Software, 1701 S.W. 38th St., 
Fargo, N.D. 58103. 


* Great Plains Software runs on the IBM PC, 

IBM XT, Apple He, Apple III or on any 
IBM compatible computer. 

GROW YOUR BUSINESS 
ON GREAT PLAINS. 
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Now, you can get,,, 

1 NEW software programs 
featuring Stickybear 1 
the hottest-selling 
computer bear in 
America. 


The most sophisti¬ 
cated color graphics 
ever for the Apple® 
Personal Computer. 


New arcade-quality 
games for families 
to play together. 


NEW Stickybear Opposites NEW Stickybear Shapes Stickybear ABC 


New fun learning 
programs for 3- to 
6-year-olds created 
' by a world-famous 
children’s author. 


Disk, plus hard¬ 


cover book or 
game, poster and 
stickers in a sturdy, 
attractive vinyl 
binder-with each 


Games for the family 


NE W Sticky bear Basketbounce Stickybear Bop 


program. 


Stickybear Numbers 


There’s something 
new for everyone in 
your family! The 
playful animation and 
bubble-gum colors in the 
educational programs 
will captivate your young¬ 
est. While Stickybear 
Basketbounce and Sticky- 

begr\Bpp - games of skill Optimum Resource, Inc. for 
and sharp wits-challenge Reader Famjly 

even dedicated arcade Software - in finer computer 

games-players. stores everywhere. Or, call 

Look for Stickybear toll-free 1-800-852-5000, Dept, 

software - developed by AF-16. Only $39-95 each. 


Atari 


Now Sticky- 
™ Bop, 

Bas- 
and 

Stickybear Numbers 
are available for Atari® 
Computers with 48K 
and disk drive! 


Stickybear Is a registered trademark of Optimum Re¬ 
source. Inc. Apple* is a registered trademark of Apple 
Inc. Atari* is a registered trademark of Atari Inc. 


Weekly Reader 
Family Software 
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EDUCATIONAL COMPUTING 


showed that 14 percent of the boys 
in the national sample had taken a 
one-semester programming course, 
while only 8 percent of the girls had 
taken such a course. 

In a study of more than 400 high 
school students enrolled in an intro¬ 
ductory computer science course, 
Marlaine Lockheed, a senior re¬ 
search scientist at Educational Tfest- 
ing Service (ETS) found that only 8 
percent of the girls ever used the 
school’s computer center outside of 
classes, while almost 40 percent of 
the boys used the center on their 
own before, during, and after school. 


“Many programs stress competi¬ 
tion and violence,” says Kay Gilliland 
of EQUALS in Computer Technol¬ 
ogy, a training program of the Law¬ 
rence Hall of Science in Berkeley, 
California. “Girls often prefer co¬ 
operation, fantasy, and music,” she 
continues. “They are more likely to 
be attracted to programs where they 
can work together to compose a 
poem, draw a picture, or solve a 
problem.” 


of computers than girls,” says Mary 
ann Marrapodi. She urges teachers 
to be especially vigilant to ensure 
that girls have an equal share of time 
at the computer. 

Some researchers are concerned 
with the prevalent use of program¬ 
ming as an introduction to com¬ 
puting. In many schools, program¬ 
ming is closely identified with math¬ 
ematics, says Dr. Patricia Campbell, 
an educational researcher who spe¬ 


Certain types of male-oriented educational software 
may be part of the sex inequity problem. 


Bridging the Gap 

Researchers are looking for the 
causes of these sex-related inequi¬ 
ties, and educators are looking for 
practical ways to start bridging the 
computer proficiency gender gap. 
Yet while evidence of this gap is easy 
to find, the reasons for it are much 
harder to pin down. Social biases, 
whether racial, religious, cultural, or 
based on sex role stereotypes, con¬ 
tribute to the problem. 

Certain types of educational soft¬ 
ware may be part of the problem, 
too. Many educational programs “are 
written with male students in mind,” 
says Maryann R. Marrapodi, special 
assistant to the chancellor of the 
New York City public schools. Tfeach- 
ers should “be aware of the subtle 
reinforcers used in educational soft¬ 
ware,” she explains. “The packages 
that use shoot-em-ups, touchdowns, 
home runs, or other traditionally 
gender-related rewards will appeal 
more to boys than to girls.” 

Among the software packages that 
fit Marrapodi’s description is 
Mastertype, the best-selling educa¬ 
tional program in the country. It is 
an arcade-style game in which you 
practice typing skills by blasting 
“alien letters” out of the sky with a 
laser gun. Alien Addition.and Duel¬ 
ling Digits, two other popular educa¬ 
tional games, use arcade-style action 
to motivate children to practice basic 
skills in math, reading, and spelling. 

I Hin Watt is a contributing editor of Popular Com¬ 
puting and author of Learning with Logo (BYTE 
Hooks/McGraw-Hill, 1983). 


Some educational publishers are 
getting the message; in recent 
months, a number of new home/edu¬ 
cation programs have appeared with 
settings that appeal to a wider range 
of tastes than most arcade games. 
The themes of such programs in¬ 
clude constructing animated scenes 
involving people and animals, solv¬ 
ing spelling problems in an under¬ 
water fantasy land, furnishing im¬ 
aginary houses, composing and play¬ 
ing music, and creating animated 
pictures and writing about them. 

Equality in the Classroom 

Another major effort on the part 
of sex-equity reformers is an at¬ 
tempt to ensure that girls have 
positive experiences when they do 
sign up for computer classes and 
that they are encouraged to par¬ 
ticipate in extracurricular com¬ 
puting. EQUALS in Computer Tech¬ 
nology trains classroom teachers to 
promote computer equity. Partici¬ 
pants in an EQUALS workshop first 
become more comfortable with tech¬ 
nical aspects of computing. Then 
they learn many different teaching 
strategies to ensure that computer 
use is a positive experience for every 
student, that instruction is tailored 
to individual learning styles, and 
that girls as well as boys get involved 
with problem solving and program¬ 
ming. Participants are also urged to 
look for and eliminate indications of 
sexism in their own teaching. 

“Boys are more aggressive users 


cializes in equity issues. Computers 
are housed in math departments, 
and programming courses are taught 
by math teachers, she explains. 
“There’s a lot of research showing 
that women are more anxious [than 
men] about math. This may con¬ 
tribute to less computer use by 
girls,” Campbell says. 

On the Upswing 

Kay Gilliland says that teachers 
taking EQUALS workshops report¬ 
ed a 12 percent gain, from 35 percent 
to 47 percent, between 1982 and 
1983, in the number of girls enrolled 
in their computer classes. In Califor¬ 
nia as a whole, female enrollment in¬ 
creased 5 percent, from 37 percent 
to 42 percent, during the same 
period. Also, a 1983 Gallup youth 
survey revealed that two-thirds of 
the girls (ages 13 to 19) surveyed 
plan to take computer courses in col¬ 
lege and about half of those (one- 
third of the total) are looking for¬ 
ward to computer-related majors. 

But these encouraging statistics 
don’t mean that educators can relax; 
we’re only beginning to rectify the 
inequities in computer education. 
Without persistent and concerted ef¬ 
fort, the pendulum could very well 
swing in the other direction. □ 

For More Information 

More information about the issues raised in this 
column can be found in The Computing Teacher , 
theme issue on Computer Equity, April 1984, 
Volume 11, No. 8. Available from the International 
Council on Computers in Education (ICCE), 1787 
Agate St., Eugene OR 97403. Include $3 for a 
postage-paid copy. 
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Playing by the Rules 

Constructing planets and games requires if ... then thinking 


by Jerry Pournelle 


I ’ve just come from the second an¬ 
nual meeting of Contact, which is 
a strange conference involving 
science fiction writers and anthro¬ 
pologists. Fm not sure what the at¬ 
traction is, but these conferences 
turn out to be the most interesting 
meetings of the year for me. 

One of the activities at Contact is 
called the Bateson Project. The idea 
is to design an alien culture and then 
see what kind of anthropological con¬ 
clusions one might draw from con¬ 
tact with it. 

That isn’t easy to do. I expect some 
readers are thinking “Well, of course 
not,” but in fact science fiction writers 
do it all the time; at least some of us 
do. It’s part of the way we make our 
living. 

Moreover, there have been several 
cooperative efforts, in which teams 
of science fiction writers worked to¬ 
gether to design planets and alien 
cultures: one of the most successful 
was Medea, a project coordinated by 
Harlan Ellison, with Larry Niven, 
Poul Anderson, and many others 
taking part. One would think that a 
team of science fiction writers aided 
by several world-famous anthropol¬ 
ogists would do even better. Alas, 
however, that hasn’t worked out as 
well as it might. 

One aspect of the Bateson Project 
is design of a planet; indeed, it was 
the failure to get that right as a 
beginning that caused a lot of the 
problems. You can’t design a planet’s 


inhabitants without knowing a lot 
about the planet; otherwise you’re 
working without—and I guess the 
pun is intended—ground rules. A few 
moments’ thought will show that cli¬ 
mate has greatly influenced human 
culture here on Earth; imagine places 
where the gravity, atmosphere, light 
levels, length of day, number of moons, 
geologic stability, size and shape of 
seas, tides, and all the rest of the 
things we take for granted are all 
different. Surely even human cul¬ 
tures would be different on such 
worlds: and, more to the point, a dif¬ 
ferent kind of intelligence would 
evolve there. 

So: to create aliens one must 
create worlds. 

. That’s not as hard to do as you 
might think. On the other hand, you 
can’t just randomly pick sizes and 
shapes and atmospheres, star colors, 
length of planet year, climate and 
seasonal variations. All these things 
are related to each other by complex 
rules. Fortunately, most of the rules 
are summarized in an, alas, out-of- 
print book by Stephen Dole called 
Habitable Planets for Man. 

Adeline Helps Out 

In addition to Dole’s book, a com¬ 
puter that speaks BASIC is a lot of 
help; so I carry along Adeline, my 
Otrona Attache. With Adeline’s help 
it was no great problem setting up 
a planetary system for the Bateson 
Project. It also showed a lot of social 
scientists just what a small com¬ 
puter can do. 


“All very well,” my sane friend 
said. “I can see that these machines 
are wonderful, but you don’t design 
planets every day. I know you write 
your books with computers, but not 
everyone writes for a living. What 
use are little computers, really, for 
the rest of us?” 

That was a serious question, and 
it set me to thinking. Sure, I use 
small computers a lot. I have about 
thirty of the darned things around 
at any given time—in fact, my wife 
says we’ve reached the saturation 
point at Chaos Manor. When a new 
computer comes in, one must go out. 
Or Else. Given that we have so many 
machines and that I spend more 
than half my waking life sitting in 
front of one or another of them, 
there’s an obvious way to answer the 
question of what one does with 
them: I started a log. 

Word processing takes up a lot of 
my computing activity. Every¬ 
thing—books, columns, story intro¬ 
ductions, essays, etc.—is written on 
a computer. I edit text, check spell¬ 
ing with The Word Plus, examine 
grammar, snip up old columns into 
chapters for new books, make in¬ 
dexes and detailed tables of con¬ 
tents, format text, print text, and 
generally mash words. 

The rest of the work here is a bit 
more diverse. One big chunk is ac¬ 
counting. Writers are small business 
people and have the same require¬ 
ments for keeping records and ac¬ 
counts as any other small business. 
In addition, our income comes from 
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many different sources, and they all 
have to be kept track of, both for our 
own information—it helps to see 
whether various projects are worth 
the time spent on them—and also 
because the IRS treats income dif¬ 
ferently depending on the source. I 
also have payrolls. I must pay the 
household bills, and since my office 
is in my home, those have to be 
divided between professional and 
personal expenses. There's equip¬ 
ment to depreciate and take invest¬ 
ment tax credits on. The result is a 
complex accounting system—I had 
to write it myself —and a fair 
amount of the computer 
use at Chaos Manor is cre¬ 
ating and massaging ac¬ 
count books. 

There's also record keep¬ 
ing of a different sort. 

Writers use a lot of refer¬ 
ence sources. There was a 
time when I could remem¬ 
ber all that, but that's long 
past; now the computers 
have to keep track of 
source materials, inter¬ 
view tapes and transcripts, 
odd scraps of information 
I think may be useful in 
the future, and the like. 

Database management 
consumes the next largest 
block of time. 

I also write programs, 
some for my own use and 
some for illustrative pur¬ 
poses. For the past five 
years I've published 
tirades against people who 
write computer books 
with insufficient examples; 

I'd better have plenty in 
my own works. Programming is also 
fun. 

Playing the Market 

Word processing, accounting, data¬ 
base management, and program¬ 
ming are important activities; but 
there's another vital use for small 
computers: games. 

Most people don't think of games 
as “vital,” and many consider them 
a waste of time. They're partly right; 
many games are a waste of time. So 


are many books; but that's no reason 
to reject reading. Properly used, 
games can be as important to educa¬ 
tion as books and teachers. 

They're also fun. 

Games teach on several levels. The 
most obvious is exemplified by such 
games as Blue Chip Software's Mil¬ 
lionaire. This is a pretty good simula¬ 
tion of the basics of playing the stock 
market. Players buy stocks on mar¬ 
gin, buy and sell Put and Call op¬ 
tions, borrow money, and pay taxes. 
Tb aid their investment decisions, 
players get financial news, such as 
rumors of frantic insider trading in 


Control Data stock or a rise in divi¬ 
dends to be paid by Thndy. The ob¬ 
ject is to invest $10,000 with suffi¬ 
cient skill to become a millionaire 
within 91 (simulated) weeks of play. 

It's obvious that Millionaire isn't a 
real simulation of the stock market, 
since very few people can run 10 
grand into a million; but the game 
is an excellent way to learn about 
margins and options and how finan¬ 
cial news can affect the market. Mil¬ 
lionaire is so popular with computer 


programmers that the Heath Com¬ 
pany has been forced to promulgate 
rules about when their employees 
can play it; else they wouldn't get 
any work done. It's certainly a more 
painless introduction to stock 
trading than any textbook I know. 

Millionaire is an example of a game 
against nature (with the computer 
taking the part of nature). There 
may be more than one human player, 
but what the others do has little or 
no effect on your outcomes. Both 
players can win, or both can lose. 

The real world is a bit more com¬ 
plex than that. While it's true that 
in a rising market all stock 
speculators can win, 
there's also considerable 
interaction among the 
players. Millionaire simu¬ 
lates that with its financial 
news, but it's not the same 
experience as competition 
with a live opponent with, 
as University of Michigan 
theorist Frederick Good¬ 
man recently said, “all the 
nuances and passions of 
the egos and unpredict¬ 
able natures of human 
beings.” 

Competitive games have 
been with us for a long 
time. A playing board for 
Nine-man Morris was 
scratched into the steps of 
the Parthenon about the 
time of Socrates, and the 
famous Phaistos Disk from 
the days of ancient Crete 
may be a game board. 

Computers allow much 
more elaborate com¬ 
petitive games. These 
range from simplistic space battles 
to highly complex games like the 
popular Empire, which was played 
for years on big mainframes and 
minicomputers. Empire is incredibly 
complex. Players have to allocate 
population, agricultural, and techno¬ 
logical resources into such activities 
as medical research (to prevent the 
plague), military power (to prevent 

Science fiction writer Jerry Pournelle, who joined 
the micro revolution seven years ago, is a con¬ 
tributing editor of Popular Computing. 
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another player from taking over 
your country), technology research 
(food for the populace lest they all 
starve), payment for the soldiers 
(lest they revolt), drilling oil wells, 
building bridges, mining harbors, 
constructing spy satellites, and a 
zillion other complex factors. 

Empire allows player interactions: 
you can send telegrams to another 
player (but since they’re all playing 
at terminals, you can’t know who 
you’re really talking to) or broadcast 
messages at large. You can form alli¬ 
ances, declare wars, join in wars or 
declare neutrality, indulge in foreign 
trade, and in fact do many of the 
things that real countries can do. 

Alas, Empire is not yet available 
on microcomputers. A pale shadow 
has been published for the IBM PC, 
but that version is to real Empire as 
tic-tac-toe is to chess. Before real 
Empire can be available for every¬ 
one, we’ll need home systems as 
powerful as the new AT&T 3b/2 sys¬ 
tems. Of course those aren’t so far 
off, and that’s fortunate, because the 
game could be invaluable for teach¬ 
ing elementary economics. 

There’s more to be learned from 
games than their contents, though. 
The real learning is built into the 
very concepts of games. 

Approaching the Heart 

In 1970, Stefan Possony and I pub¬ 
lished The Strategy of Technology , 
which isn’t about any specific tech¬ 
nology, but rather about technology 
itself. Odd as it may seem, one need 
not know much about electronics, 
computers, math, or any other high- 
tech subject to understand the na¬ 
ture of technology or to develop a 
strategy for getting the most out of 
technological resources. 

The natural question is, if you 
don’t have to be an engineer to un¬ 
derstand the nature of technology, 
what must you do to learn it? Pos¬ 
sony and I had suggestions, but we 
had no real answer to that; but there 
is one. 

Frederick Goodman addresses the 
point in his paper, “Introducing 
Students to Some Ideas Underlying 
‘Technology’ Via Gaming” (Univer¬ 


sity of Michigan, August 1983). 
Goodman points out that “at the 
heart of technology, or at least at the 
heart of so-called ‘high-technology,’ 
lie complex systems of relation¬ 
ships. . .nests of elaborately linked 
‘ideas,’ expressed in the form of cir¬ 
cuits and programs. We are, after all, 
talking about applications of science, 
and therefore, about applications of 
‘if.. .then...’ statements. Practice in 
exploring such systems could be con¬ 
strued as an approach to the heart 
of technology.” 

Goodman goes on to point out that 
“highly formal nests of ‘if.. .then...’ 
statements are constructed by situa¬ 
tions known as ‘games’,” which have 
the property of “crystal clear rules 
that govern precisely what its par¬ 
ticipants may, must, and must not 
do, how long the event lasts, and who 
has performed better by a specified 
criterion.” 

The exploration of games, partic¬ 
ularly complex ones, can lead to 
generalizations about other formal 
systems, such as science and technol¬ 
ogy. As Goodman concludes, “no 
claim is made for the direct transfer 
of skills practiced [in games] and 
skills needed to perform other tasks, 
including programming computers. 
The cautious claim being made is 
that insight into the nature of the 
human skills that underlie technol¬ 
ogy may be gained.. .and perhaps 
even more importantly, that people 
who might not think of themselves 
as having the capacity to develop 
such skill can prove to themselves 
that they do have such a capacity....” 

A Game Against Nature 

Once thought of, Goodman’s thesis 
seems obvious; and indeed, we saw 
it at work in the second Contact con¬ 
ference. By requiring the anthropol¬ 
ogists and social scientists to work 
within the rules for planet design— 
which, after all, is nothing more than 
a kind of game against nature—we 
forced them to think in “if.. .then...” 
terms. That sort of thinking is not 
habitual with the social sciences; 
perhaps it should be. Learning to 
live within rules is the first step 
toward scientific method. 


Galileo saw that clearly. His de¬ 
scriptions of nature are not “true” in 
the sense that if one rolls a real ball 
down a real inclined plane and times 
it with a real stopwatch, one gets the 
results predicted by Galileo; but 
they are nevertheless useful models 
of nature. When you build a scientific 
“model” you must play by the rules: 
everything that happens must be ex¬ 
plained within the model, not by 
reference to outside events. The 
same is true for properly designed 
games. It’s particularly true for com¬ 
puter games, because no computer 
understands “you know what I 
mean.” It doesn’t know what you 
mean, and you can’t tell it until you 
know what you mean. Thus the con¬ 
struction of computer games can be 
particularly beneficial in producing 
insights into the scientific method. 

Goodman insists that useful games 
need not involve computers, and of 
course he’s correct; but computer 
games can have one property that 
“rulebook” games cannot possibly 
have: they can have hidden rules. 
That is, the games have exact rules 
to deal with any possible situation, 
but the rules aren’t published: the 
player has to explore, as in real life. 
Empire, for example, has hidden 
rates of return for investment in 
technology research. 

For some time now we addicts of 
computer games have been reluctant 
to confess our depravity; it’s about 
time we struck back. Certainly one 
can waste time designing and play¬ 
ing games, as one can waste time do¬ 
ing almost anything else; but gam¬ 
ing isn’t useless per se, and properly 
constructed games can be as useful 
for learning how the universe works 
as any textbook. 

After all, John von Neumann had 
as much to do with bringing about 
the computer revolution as any man 
who ever lived. It should come as no 
surprise that his most famous book 
is entitled Theory of Games and 
Economic Behavior . □ 


Jerry Poumelle welcomes comments from members 
of the micro revolution. Write to him c/o Popular 
Computing, POB 397, Hancock, NH 03449. Jerry 
tries to answer all his mail but cannot promise indi¬ 
vidual replies. 
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CompuServe’s Executive 
Information Service puts the 
most accurate, comprehensive 
Investment information available 
ti your fingertips. 


lor tfw first time ever ; individual investors can 
Mil the ranks of the most prestigious Wall Street 
hm is who depend on CompuServe to provide 
!•< m with a broad spectrum of comprehensive 
In bine i;il information for research, portfolio man- 
■n incut and merger/acquisition strategies. 
instant retrieval of continuously updated 
|in tics on over 9,000 issues and 10 years of daily 
I inimical pricing on over 50,000 securities... 
standard and Poor's descriptive information 
m more than 3,000 companies... 
i tilue Line Data Base-U extensive fundamental 
i h i io analyze the performance of more than 
i 'no major corporations... 


Disclosure U descriptive and financial infor¬ 
mation derived from SEC filings for over 8,500 
companies... 

Institutional Brokers ' Estimate System 
(IBES) earnings projections on over 2,800 widely 
followed companies... 

Evans Economics daily updated economic fore¬ 
casts, historical statistics and analysis of more 
than 20 major economic indicators plus con¬ 
tinuous public opinion polls on economic and 
financial issues... 

Reports on technical market trends, personal 
portfolio evaluation and the most comprehensive 
analysis capabilities currently available. 

You get all this plus demographic information 
on every zip code in the U.S., access to consul¬ 
tants through the Geneva Series, state of the art 
electronic communications, the full scope of the 
prestigious AP Wire Services, travel information 
and reservations and more of the high quality 
financial information that has made CompuServe 


the premier supplier of investment information to 
the greatest names on Wall Street. , „ 
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Videodisc 

visionary 


COVER STORY 


by Paul Freiberger ! 


Will Vidlink 
bring videodiscs and 
home computers 
together? 


* 

•t.rmW'i 


Throw a span over a body of water, link two 
separate regions, and you can sometimes ere- ® 
ate new economies. The Golden Gate Bridge, 
for instance, transformed Marin County from ® 
a quiet countryside to a commuter paradise. Gary Kildall is trying to span the 
gap between home computers and videodiscs, and his recently announced Vid¬ 
link could help bring videodiscs into your living room. Optical videodiscs rock 
(Ted to national attention through the success and startling quality of Dragon's 
Lair and other arcade games, where the individual directs cartoon figures to 
evade or destroy their foes in a context of remarkable detail. The discs elect ri¬ 
fied the flagging video-game business and encouraged entrepreneurs like Kildall, 
inventor of CP/M and head of Digital Research Inc., to help spread their- use. 































COVER STORY: VI DUNK 


Maze Mania questions are entered in 
qroups that are nunbered i, 2 , and so- 
forth, corresponding to the correct 
answers that lead the operator out of 
the naze. Answers within each group 
3re selected randomly, and are reused 
to reestablish the correct path. 

Enter each question after the proMpt 
with the end of the question Marked 
by a period (.> as the first, and only 
character on the line. Vou will then 
be asked to type one or More correct 
responses to the question. Mere again 
you terminate the list with 3 period 
m the first position. 

Mov»e to the next question group by 
typing the four-letter word 'next* 
stead of the question. When you get 
all your questions entered, type the 
l .stop instead of the question. 

> Any Key Nhen Ready 


Pll-ih 


The discs themselves re¬ 
semble gold or silver 
phonograph records and 
have a shimmery rainbow 
luster. They have an im¬ 
pressive storage capacity. 

A single disc can hold from 
150 megabytes to 4 giga¬ 
bytes (that is, about 4 
billion bytes) of digital 
data, or up to 54,000 still 
video images. Playing time 
ranges up to 60 minutes 
per side, which means that 
a single disc is able to con¬ 
tain almost any feature-length movie. 

Vidlink, offered for under $100, is 
part hardware and mostly software. 

The hardware is simply a cable that 
connects a personal computer (a 
Commodore 64, and soon, Kildall 
says, an IBM PC, PCjr, or an Apple 
II) to a videodisc player (the Pioneer 
LD-700) and a color television. The 
software enables you to send commands to the videodisc 
player, which executes them upon the videodisc and dis¬ 
plays the results on the color television. It includes 
several programs. One is called Vidlink, a driver for the 
disc player, which is simply loaded and put away in 
memory. Another, Commands, lets you accomplish such 
fundamental goals as search to a certain location on the 
disc, play it in forward or reverse, adjust the speed of 
play, and eject the disc. And Editlist allows you to select 
multiple sequences of frames for viewing and modify 
that list at any time. 

Kildall explains that Vidlink’s capabilities are vast, 
combined with DR’s operating system extensions, DR 
Logo, and extensions for various BASICs. For example, 
he says, if your young son wished to learn the Michael 
Jackson zombie dance from Thriller, you could write a 
simple program that would show the sequence over and 
over again so your child would not have to touch the con¬ 
trols. Another program could classify the scenes in 
Flashdance by actor or dominant emotion and let you 
watch those that featured a certain character or en¬ 
hanced your mood. 

Such applications are fun but, obviously, do not set 
the pulse to racing. As Kildall realizes, the value of Vid¬ 
link lies less in its current applications than those it may 
inspire. Videodiscs can be considered to have three main 
categories of use: instruction, reference, and recreation. 

Videodisc as Teacher 

Already, big-budget organizations are exploiting the 
instructional potential of videodiscs, which is great be¬ 
cause, unlike VCRs, they let you instantly play difficult 
portions again and again until you have mastered them. 
Numerous corporations such as the Sizzler Family 

Paul Preiberger is a West Coast editor of Popular Computing. 



NIGHTMARE 

CASTLE 

In Nightmare Castle, a “situa¬ 
tional maze ” game from Maze 
Mania (a videodisc by Optical 
Programming Associates), a boy 
and a dog enter a mysterious cat¬ 
tle. Correct answers to questions 
flashed on the screen help them 
on their adventure while wrong 
answers introduce more perils. 
(The branching diagram at right 
illustrates this process.) Maze 
Mania is an example of an ap¬ 
plication made possible by Vid¬ 
link. 


Player i has 0 points 
Here's the Question 

What was the nawe of 
Edgar Allan Poe's Famous 
Gothic Hovel? 

a. Little Howen 

b. Rise and Fall of 
the Third Reich 

c. The Fall of the 
House of Usher 

What's your answer 

? c. 



Steakhouse, Westinghouse Corporation, and Caterpillar 
Tractor Company use them to teach their employees. 
The United States Navy has discs to show pilots when 
to use an ejection seat and pull the string on a parachute. 
The City of Milwaukee has a videodisc that describes 
the town and its ethnic origins, neighborhoods, types 
of housing, and housing laws. The National Library of 
Medicine in Bethesda, Maryland, has created a videodisc 
on pathology for use by medical schools. It doesn’t take 
too much imagination to envision similar instruction aids 
for the home computer. A disc could, say, be an audio¬ 
visual textbook and teach you Spanish or calculus, or 
show and tell you how to make basic repairs on your 
car. The discs would also be useful in studying for li¬ 
censing exams and admissions tests such as the SAT. 
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system, or a Darwin could explain evolution. The di:.< 
could contain film of, say, how sheep are raised in 
Ecuador. “It’s a library function,” he says. “In time, yon 
can envision renting a disc from your local video store 
that helps you with your homework. That’s a very useful 
day-to-day thing and eliminates ten volumes of written 
material.” The encyclopedia disc also lends itself to the 
kind of high-pressure, give-your-kid-all-the-breaks sales¬ 
manship which, while noxious, is effective and could fur¬ 
ther spur the disc industry. 

Moreover, with an accessory like the new Mitsubishi 
P-50C video printer, you could get a hard copy of any 
picture the disc put on the screen. You could thus re¬ 
tain the information from a rented disc or carry selected 
contents from any disc around with you in a briefcase, 
binder, or folder. 

Waiting for the Breakthrough Game 

And, of course, videodiscs could make for remarkable 
home games. Rather than spend hundreds of dollars at 
an arcade just learning the route of Dragon’s Lair, you 
could buy the disc and undertake the task in your liv¬ 
ing room. Last September, in fact, Coleco acquired the 
rights to market a home version of this game and hinted 
that it would appear during 1984 at an affordable price. 
If it does, the videodisc business could soar. “The real 
success of this thing is not going to be so much in try¬ 
ing to put a disc and a computer together,” says Kildall. 
“It’s going to be putting a disc and a computer together 
with terrific content, so you want to use it.” Or as Ed¬ 
ward Rothchild, publisher of Optical Memory News and 
The Optical Memory Report, says, “The market needs 
a smash hit that is only on videodisc. It’s like when the 
33s and 78s [phonograph records] existed and all 33 
rpm’s were still sold on 78. No one was motivated to buy 
33s. But when the hit South Pacific was out only on LP, 
it helped sell hundreds of thousands of turntables.” 

Dragon’s Lair will not necessarily be the disc that 
turns the industry’s ignition. Its earnings per arcade 
machine have declined slowly but fairly regularly since 
October 1983, as have those of four other major games: 
M.A.C.H. 3, Astron Belt, Cliff Hanger, and Bega’s Bat¬ 
tle. Moreover, M.A.C.H. 3, in which one guides a fighter 
plane through enemy airspace, has steadily outdrawn 
Dragon’s Lair on a per machine basis. But there is no 
need to try to predict the videodisc South Pacific. Thken 
together the games have created much excitement and 
seem very likely to lure the public into the videodisc 
market. They are complex, absorbing, and unlike any¬ 
thing being sold. 

RCA Sends Shock Waves 

Kildall is still taking a gamble on Vidlink. First of all, 
despite the attention given Dragon’s Lair and the other 
games, the videodisc business recently swayed from a 
major tremor. On April 4, RCA, maker of Selectavision, 
the leading American disc player, announced it was with¬ 
drawing from the field. It had lost over $500 million in 
a five-year period. “The RCA thing was a definite down,” 
says Susan Raab, of DR’s product team. “Everyone was 


Screen images from Maze 
Mania© by DRI and Optica! 
Programming Associates. 


The Britannica on Disk? 

The videodisc is also an excellent informational 
reference, since a single disc can hold the equivalent of 
180 rolls of microfilm. For instance, the Center for Aero¬ 
space Education at Drew University markets Space- 
Discs, a six-disc series of virtually every photo from the 
American space program—stills of Cape Cod from orbit, 
thousands of close-ups of Saturn, shots of Jupiter, Mars, 
and the moon (including movies from the front bumper 
of the lunar rover), and much more. In addition to such 
archival databases, Kildall foresees remarkable video¬ 
disc encyclopedias. The Encyclopaedia Britannica could 
be put on disc “not just with text, but maybe some 
actors doing their little thing.” A greasepaint Galileo 
could describe the arrangement of planets in the solar 
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COVER STORY: VIDLINK 


Gary KildalUs sketch describing his Vidlink project is framed by the 
two elements needed to connect videodisc and computer together: 
floppy disk software and the Vidlink cable. Vidlink allows joystick 
control of a videodisc player . 

stunned. RCA had been here on Wednesday and we’d 
been chatting with them about which machines to link 
to their player. And the next morning it was in the Wall 
Street Journal .” 

Tb understand this collapse and Kildall’s optimism in 
the face of it, we need a brief excursion into the tech¬ 
nology of the videodisc itself. Basically, videodiscs can 
be classified according to two variables: format and 
interactivity. 

Format refers to disc structure and makeup. As tee¬ 
pee, tract home, and igloo are different formats of a 
dwelling, so CED, VHD, and optical, or laser, are dif¬ 
ferent formats of a disc. 

•CEDs (capacitance electronic discs) resemble phono¬ 
graph records. They have grooves 1/38 the width of those 
on LPs and a diamond stylus that travels along them 
for playback. They have the longest playing time of the 
three formats, can store the most images, and hence 
have been used largely to hold movies. However, like 
records, they can become scratched after repeated use 
and skip. They are also the least interactive of the discs. 
RCA developed them and concentrated on them. 

•VHDs (very high density discs) likewise use a dia¬ 
mond stylus but, instead of grooves, have micropits re¬ 


corded spirally from the edge to the center of the disc. 
The pits are of two kinds: one kind holds content infor¬ 
mation, such as video or audio; the other, immediately 
adjacent, contains tracking data for controlling the 
stylus. Since the stylus can move freely over the disc, 
which spins at 900 rpm, VHDs have greater interactiv¬ 
ity and longer life than CEDs. The principal maker of 
these discs is the Japanese firm JVC, which only re¬ 
cently began selling them actively in the United States. 

•Optical or laser discs use neither grooves nor 
stylus but a highly advanced version of the punched card 
principle. A high-intensity laser beam stores data by 
burning either tiny pits or bubbles onto the disc sur¬ 
face. A low-energy beam reads the disc. The optical disc 
is the most interactive of the three formats and almost 
immune to degradation through use. 

Interactivity, of course, refers to the ease with which 
you can manipulate the disc with a computer. The crud¬ 
est distinction here lies in play sequence, which can be 
either linear or interactive. Linear play is the spewing 
forth of information in a preordained order, as in a mo¬ 
tion picture. Interactive play, on the other hand, exploits 
the random access capacity of videodiscs and allows you 
to select the order of output at various points in the 
story or program. Interactive discs can be further sub¬ 
divided into Level Two or Level Three. Level Two discs 
generally allot you one command at a time. For instance, 
at a point of choice you may see a list of frame numbers 
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:md select the one you want the disc to jump to next. 

I ,evel Three discs are controlled by an external com¬ 
puter and can allow you to issue many commands at 
once. This faculty can make images seem to flow without 
break, as they do in Dragon's Lair. Kildall says Vidlink 
elevates all interactive discs to Level Three. 

RCA focused on linear discs, CEDs with motion pic¬ 
tures on them. As video phonograph records, they were 
comfortable extensions of the technology that had built 
the corporation. But, like records, videodiscs are today 
primarily read-only devices. You can't erase them and 
write over them, as you can with videotape. After 15 
years of work RCA released Selectavision in March 1981 
and immediately faced competition from the new VCRs. 
VCRs cost more, but consumers like the power to tape 
TV shows and make home movies. Not only did VCR > 
prices fall faster than RCA had expected, but tape ren¬ 
tals and soon the lively interest of the motion picture 
industry further spurred the product. Some 4 million 
VCRs were sold in 1983, and estimates for this year 
range around 6 to 7 million. Discs were ignored. The 
company entered the market too late, thinks executive 
vice president of RCA, Roy Pollack. The firm will take 
a $175 million tax write-off on the discs. If RCA had in¬ 
troduced the CEDs in 1976, he believes, they would have 
overpowered the VCR challenge. 

Optical Is Better 

At the same time, because of the video game boom, 
interactive optical discs have been doing quite well. 
Pioneer Video was operating in the black by the end 
of 1983 and by February of this year had sold out its 
plant capacity through June, despite plans to increase 
output from 25,000 to 40,000 machines per month. And 
Sony and other companies are rumored to be about to 
start making consumer optical discs in this country. But 
the RCA CEDs cannot serve the game market either 
because their slow random-access speed-up to 30 sec¬ 
onds for a full scan, as opposed to 5 seconds with 
opticals—and their vulnerability to wear give them in¬ 
sufficient interactivity. RCA has already done substan¬ 
tial research into optical discs. 

When Gary Kildall heard that RCA was dropping 
CEDs, according to Susan Raab, “He just blinked and 
said, 'Optical is better anyway.' ” 

It's also more expensive. Whereas Selectavision was 
listing at $199 near the end, the LD-700 retails at around 
$800, and optical discs generally sell for about $10 more 
than CEDs. But these prices may be written on sand. 
According to Robert V. Whitney of Whitney Educational 
Services of San Mateo, California, which also makes a 
disc interface, the price of an optical disc player is bound 
to come down “because there's nothing to the damn 
thing.'' Firms like Sony and RCA would not be eyeing 
the consumer market at all if they didn't think competi¬ 
tion would lead to lower prices. “I think there's probably 
plenty of margin to get it down close to where the RCA 
disc was,'' he says. “In the $300 to $400 ball park." In¬ 
deed, Philips very recently began selling its bargain- 
basement VP600 disc player in Great Britain for under 


$350. Ken Kai, president of Pioneer Video, has indicated 
that Pioneer is not interested in cutting the price 1 of the 
LD-700 to reach a wider market, but events are hap 
pening fast and this stance may change sooner than any 
one realizes. Sony is readying a consumer disk player 
that will have a computer interface compatible with 
Pioneer's. Ibm Lafleur, a partner on the videodisc proj¬ 
ect, believes that the market for Vidlink will require two 
years to develop. But if other disc player manufacturers 
follow Sony's and Pioneer's lead, videodiscs will have one 
foot in the home sooner than he thinks. 

Whetting the Consumer Appetite 

The ability to record would further encourage public 
embrace of disc technology. It is, in fact, already in the 
works, though hardly at the consumer level. Panasonic, 
for instance, markets the TQ-2022FC, a videodisc re¬ 
corder for industrial uses which takes and plays back 
movies without processing and accesses any location on 
the disc in half a second. Such devices are just out of 
the lab and sell for from $35,000 to $200,000, though they 
may be within the range of consumers by the end of the 
'80s. In addition, the Japan Broadcasting Corporation 
has developed the prototype of a disc that can be erased 
and re-recorded. The disc is coated with magnetic film, 
and a helium-neon laser creates minute reversals in the 
field rather than pits or bubbles. Exposure to a strong 
magnet smooths the field out again and erases the in¬ 
formation. This innovation needs work to eliminate noise 
and coating problems, but if sold cheaply enough, it 
could outdistance VCRs as quickly as VCRs did CEDs. 

Still another prod to consumer demand will be fusion 
of the disc player and display monitor into one unit so 
you do not have to cable the disc player to your televi¬ 
sion set. An advance in packaging rather than engineer¬ 
ing, this strategy should nonetheless enhance videodisc 
appeal, and Sony, Panasonic, and Philips are reported¬ 
ly ready to introduce such an item by the end of the year 
for under $2000. 

Given the apparent imminence of a vigorous consumer 
disc industry, it is not surprising that other companies 
should be developing home computer interfaces like Vid¬ 
link. For instance, Vutrack Systems of New York plans 
an interface complex for the IBM PC, Apple II, and 
Commodore 64. But the interface will be relatively ex¬ 
pensive, with authoring system, for disc creators, at 
$150; access method dike an operating system) at $250; 
and interface board at $395. President Ron Lane says 
Vutrak plans to direct its marketing toward entities 
which prepare videodiscs, such as publication and train¬ 
ing companies. 

Such exclusive focus on the upper-level market is 
another problem Kildall confronts. “The videodisc in¬ 
dustry could fall flat on its face if we just keep on build¬ 
ing as we have," he concedes. He wants to get the discs 
into the living room as soon as possible and has kept 
the price of his whole system—Vidlink, Commodore 64, 
and LD-700—around $1000. He is also taking a three¬ 
pronged approach to Vidlink's distribution. Since few 
people have a familiarity with both the personal com- 
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You’ve 
provided 
a safe, 
warm, 
comfortable 
home 
for your 
computer 


What an appealing idea! 


Shouldn’t it do at least the same for you? 



Instead of your Apple sitting around the house all day, resting 
on its software, it could be working to make your life — and 
home — more safe, secure, warm and entertaining. 24 hours a 
day With the brand new Smarthome I Home Control Unit, 
only from CyberLYNX. 

Smarthome lets your Apple really shine. This software 
program enables your computer to install and monitor a 
wireless home security system with window and door 
protectors, infrared motion sensors and a remote control unit. 
Installation is as quick and simple as zapping aliens! 

Smarthome will automatically control your light and 
appliances, so you’ll come home to a warm, well-lit house, with 
soft music playing and the smell of dinner cooking. And 
Smarthome can do all these things without paring away any 
of your Apple’s capabilities, because it does not dedicate the 
computer. 

Smarthome is expandable, flexible. affordable, portable and 
compatible with the Apple?Franklin and soon the IBM®personal 
computer. Best of all, it lets your computer do what it was 
meant to do: simplify your life. 

If your computer is getting a little too much downtime, bring 
your Apple®a teacher, the incredible new Smarthome I® from 
CyberLYNX. Ask your dealer about it! 
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COVER STORY: VIDLINK 


puter and the videodisc communities, he plans to sell 
it (1) through computer makers who might offer it in 
computer retail stores; (2) through disc player manufac¬ 
turers, who could funnel it into their own retail outlets; 
and (3) through Digital Research itself, as a branded 
product. 

Troubles Ahead 

Kildall does face competition, or at least foreseeable 
competition, in the mass market. On April 20, none 
other than Pioneer Video introduced an MSX-based 
home computer in Japan with a built-in videodisc inter¬ 
face for under $400. (MSX is the home computer stan¬ 
dard promoted by Microsoft. It has gained popularity 
among Japanese manufacturers.) Pioneer Video also 
offered an optional graphics pad for under $200 which 
lets you create images and overlay them on the video, 
as the plane in M.A.C.H. 3 is superimposed on a back¬ 
ground of speeding earth. Pioneer has not yet indicated 
whether it plans to sell these items in the United States, 
and Kildall thinks the Commodore 64 is cheaper than 
the Pioneer machine in any case. Moreover, a great many 
people already own Commodores, and they are useful 
for much more than controlling discs. Digital Research 
is already planning an MSX interface. 

Ultimately, he hopes, Vidlink software will come pre¬ 
written on the disc. The software drivers can be con¬ 
sidered extensions of an operating system. According 
to Fred Cutler, of DR’s consumer product division, 
“Once it gets built into the disc, marketing becomes 
similar to the license strategy of selling an operating 
system.” Vidlink would then not only make disc creators 
more aware of the potential of their medium, but also 
perhaps establish itself as an industry standard, as Kil- 
dalPs CP/M operating system did in the heyday of the 
8-bit microprocessor. 

But software on the disc could create another problem 
for Kildall, since some people think it could obviate the 
need for a computer. “Interfaces are probably an interim 
market,” says Rockley Miller, editor of The Videodisc 
Monitor , “because discs will have computer capabilities 
built in.” According to Robert Whitney, “People are 
going to buy a prepared videodisc and the videodisc is 
going to work pretty well with the controller that comes 
with the videodisc machine, and whether that justifies 
an interface and a computer is the question.” 

Kildall disagrees. He admits that videodiscs will be 
accessories of a different order than mere modems or 
printers. “You really have to think of them in a different 
way,” he says, “that the peripheral is not the videodisc, 
that the peripheral is the personal computer.” But in 
most cases the computer will not be just an optional 
enhancement, but an essential partner. Computers offer 
videodiscs the power to perform complex logic and make 
intricate branching decisions, which in turn “raises you 
to a whole new realm of capability.” 

Another difficulty, contends Whitney, involves disc- 
fo-computer communication. He says the consumer disc 
player does not send data back to the computer inform¬ 
ing it of current disc location. As a result, you can't play 


a disc from a start point to an end point without a tim¬ 
ing loop, and even then the correspondence is only ap¬ 
proximate because the computer and disc player may 
vary in speed. The alternative involves programming 
a chapter stop onto the disc, and such a stop must always 
be used. Consequently, he says, the consumer-level in¬ 
terface is “not much better than a keypad.” 

This objection, while true of early consumer players, 
underestimates the current technology. Miller observes 
that stops built into the disc could inform the computer 
whenever it reached a certain point, and the computer 
could be programmed to heed these messages or ignore 
them. Moreover, says Kildall, the LD-700 has a memory 
feature that can notify the computer when the disc is 
at an end point. Thus, the computer would not time the 
disc independently, but in fact receive direct informa¬ 
tion from it. 

Standardization Is Critical 

Other problems are broader and, at the moment, more 
diffuse. Kildall is interested in developing some stan¬ 
dardization on videodisc software so that as many ma¬ 
chines as possible will run the same discs. Standardiza¬ 
tion would help the market for discs as a whole, since 
any kind of universality would reduce production costs 
and presumably retail price, and would create a wider 
audience for every disc. The field is still too young to 
assess the chance for standardization reasonably, but 
Kildall thinks the matter is critical if videodiscs are to 
proliferate. 

He is also interested in offering development tools to 
videodisc creators so they can include more software on 
their discs and make them more interactive from the 
start. Such tools would lead to better discs and perhaps 
help solve the most immediate problem he faces: the 
paucity of current applications for Vidlink. 

Kildall believes he will have to offer at least 10 attrac¬ 
tive applications for Vidlink to gain market momentum. 
One of these will be Maze Mania, a videodisc put out 
by Optical Programming Associates, which Kildall 
describes as a collection of “situational mazes.” (See 
pages 66-67.) In Nightmare Castle, for instance, a boy 
throws a stick to a dog, the dog pursues it and finds a 
mysterious castle, which they enter. The place is eerie 
and frightening. Again and again, you must answer 
questions flashed on the screen, such as “Graves are 
traditionally laid out in which direction?” Incorrect 
answers lead to more distressing perila You can replace 
the game questions with any you like and thereby cus¬ 
tomize the adventure. Kildall envisions educational ques¬ 
tions for possible use in the classroom. The maze would 
give immediate feedback, and the computer would keep 
track of the score. 

Vidlink is a daring move, a product which must give 
rise to other products if it is to survive. Kildall realizes 
that its impact will not be felt until late this year or early 
next, but given the rapid flux in the field, it would hardly 
be surprising if Vidlink had generated spinoffs by then 
and Kildall stood once more on the threshold of a major 
industry. □ 
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With The Home Productivity Series; 
I saved money on our taxes, 
figured out our net worth, 
cataloged my wine collection, 
sent out 253 Christmas cards, 
and taught our kids to type. 


i liiuk of The Home Productivity Series as your 
|h i u mal survival kit. It will make your computer 
it indispensable tool and open up a whole new 

• -rid for you and your family 

i lie Home Accountant™ 

Iii»y <hi ever wonder why your paycheck never 
- • ms to last as long as it should? Or why you’re 
in vrr able to save as much as you’d like—even 
iii<'Ugh you earn good money? 

ID; lough to keep track of each dollar. But unless 

• ni do, you’ll never be able to gain control of 
"in finances and get ahead. 

I I ir Home Accountant, #1 bestselling home 
ini,nice package, is the best way there is to 
mgaiiize and maintain your financial records. 

''n ause it keeps tabs on every penny you spend 
Hid earn, you’ll always know where you stand. 

flic Home Accountant flags transactions for 
1 1 lime, prints net worth and financial state- 
k ills, handles multiple credit cards and checking 
I Am Mints and has up to 200* budget categories. 

In fact, The Home Accountant has helped over 
i ii 1,000 people master their finances and make 
Hair lives easier. 

I'dec*: from $74.95* 

i In* Tax Advantage™ 

0" y< m i dread doing your taxes? You don’t have to 
uivmore. 

Hie Tax Advantage, another bestseller from The 
li"mc Productivity Series, makes doing your taxes 
much. Even if you’ve never done your taxes by 

• Mirself or used a computer before, 

V. an added plus, The Tax Advantage works 
Hli The Home Accountant. So if you’ve been using 
Mi" Ilome Accountant year-round, you can auto- 
' iin .illy transfer your records to The Tax Advan- 
I \yy .mil polish off your tax return in no time. 

Hie Tax Advantage takes you line by line 
dm nigh the 1040 and other commonly used tax 
I'iiiiin. Not only does the program explain every 
Ini", d automatically computes your taxes with 

ii Ii entry you make. So you can see how each 
line affects your overall picture. The Tax Advan- 

1 mt also does income averaging with a few simple 

"inmands. 

ivice: $69.95 

Circle 6 on inquiry card. 


FCM™ 

FCM is more than just the best mailing list program 
you can buy. It’s the most versatile. 

Because FCM is so flexible, you can create your 
own mailing labels and customize them to look 
the way you want. You can even add a special 
message line that says “Merry Christmas” for your 
Christmas card mailing. FCM can also print the 
address and message right on your envelope. 

FCM works with many popular word process¬ 
ing programs, so you can automatically combine 
form letters with your mailing list. It’s ideal for use 
in business as well as at home. 

FCM is a great organizer and is super for remem¬ 
bering things. For instance, if you are planning a 
wedding or party, FCM will send out the invitations, 
record the RSVPs, arrange the seating, let you know 
whose gift you received and allow you to check 
off thank you notes. FCM is great to have around. 

Price: from $49.95* 


The Home Cataloger™ 

If you have a hard time getting organized, it’s time 
to check out The Home Cataloger. It’ll keep track 
of everything you own like books, wine collec¬ 
tions, household inventories and video cassette/ 
tape collections, to name a few. 

Because it’s such a flexible and easy to use 
program, The Home Cataloger is a terrific way to 
teach your children how to look after their 
belongings—while they learn how to use the 
computer. 

To help you out, The Home Cataloger comes 
with 10 ready-to-use cataloging formats for some 
of the most common uses: telephone list, inven¬ 
tory, travel plans, restaurants, insurance policies, 
coins, growth (height and weight), running, 
studies, and book list. If you want additional 
categories, just add them on. 

The Home Cataloger. It’s the best way to 
organize your whole house. 

Price: from $49.95* 

* depending on hardware 


Learn To Type™ 

If you don’t learn to type, you’ll be left behind 
by the computer revolution. But if your children 
never learn, the consequences will be worse. 

When we developed Learn To Type, we made it 
as easy and unintimidating as possible. In fact, the 
beginning section of Learn To Type assumes you’ve 
never touched a keyboard before. 

The program uses prompts to help you, and 
has a drill and practice section that rates you on 
words per minute, telling you which fingers are 
slow and which are fast. You can even test your 
progress with the fun to play game, Eraser Man™ 
Kids love it! 

Plus you’ve got a choice of the keyboard layout 
you want to learn to type from—DVORAK or 
QWERTY 

Don’t be left behind. Get Learn To Type. 

Price: $39.95 

Stop by your nearest dealer and ask about The 
Home Productivity Series. It’s a must for computer 
age survival. 

Available for: Apple, IBM, Atari and Commo¬ 
dore computers. For other versions, check with 
your dealer or Arrays, Inc./Continental Software. 

For more information and a free product 
brochure for The Home Productivity Series, 
call or write: 

Arrays, Inc./ 
Continental 
Software 

Arrays, Inc./Continental Software 
Dept. POP 

11223 S. Hindry Avenue 
Los Angeles, CA 90045 
213/410-3977 


The Home Productivity Series, The Home Accountant, The Tax Advantage, 
FCM, The Home Cataloger, Learn To Type and Eraser Man arc registered 
trademarks of Arrays, Inc./Continental Software. Apple, IBM, Atari, 
Commodore are registered trademarks, respectively, of Apple Computer, Inc.; 
IBM Corp.; Atari, Inc., a div. of Warner Communications, Inc.; Commodore 
Business Machines, Inc. 
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Apricot voted # 
best inthe world. 
But you be 

the judge. 


Of course, you’ll have to visit your 
local Apricot dealer to confirm the experts’ 
judgement firsthand. But here’s some 
preliminary evidence: 

• A keyboard that includes special func¬ 
tion keys, a numeric keypad, a built-in, 
software-accessible calculator, and 
dynamic, touch-sensitive keys that adapt 
to each program. 

• Convenient, fit-in-your-pocket, 314-inch 
disks that are 100 times more reliable 
than the older 514-inch style. 

• A special, high-resolution (800 x400 
pixel) non-glare monitor. 

• Full 16-bit internal architecture for 
faster program execution. fThe Apricot 
runs most software written for the 
IBM PC.) 

• Standard 256K RAM internal memory 
(upgradeable to 768K). 

• RS-232 (V-24) serial port plus a 
synchronous and asynchronous parallel 
port. 

The Apricot is available with a single 
disk drive, as you see it here with twin 
disk drives, with double-sided twin disks, 
or with a 5 Mbyte or 10 Mbyte Winchester 
disk drive. Prices range from $2295 to 
$4895. For more information, return the 

coupon or call 800/447-4700. 

» 


*Microcomp liter of the Year and Business 
Microcompu ter awards, British Microcompuimq 
Awards Presen tation. 


□ I’ll be the judge. Send me the evidence. 
Name_ 


Address. 


City_ 

State_Zip- 

Primary use: □ business □ home 


Mi 

VSfcf 


MAIL TO: 

ACT (North America) Inc. 
3375 Scott Blvd., Suite 342 
Santa Clara, CA 95051 




The unique MicroScreen™ semes as a calmdarl 
clock , a built-in calculator, and a labeliinc/ derice 
for special touch-sensit ive keys. 



Yon can ca m/ the Apricot like a, briefcase. 


® 1084 ACT North America, Inc. 
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I fits 

Electronic 

Home 


/.V XANADU did Kubla Khan 

I stately pleasure-dome decree: 

II lure Alph, the sacred river, ran 

I'lirough caverns measureless to man 
Ihnvn to the sunless sea. 

So t wice five miles of fertile ground 
ll till walls and towers were girdled round: 

\nd there were gardens bright with sinuous rills, 
II lure blossomed many an incense-bearing tree; 
\iul here were forests ancient as the hills, 

I nfolding sunny spots of greenery. 

—Samuel Taylor Coleridge 


Imagine living in a home that takes care of all your mun¬ 
dane chores—a home that adjusts itself to your daily 
use of heat, light, and appliances, and in your absence 
watches out for fire, flood, or theft, using the phone to 
call for help in an emergency. Sound like just another 
fantasy of technological visionaries? Not so. Computers 
have translated science fiction into fact, so that you can 
already buy these and many other automatic capabil¬ 
ities. “The Computer-Controlled Home” (page 85) and 
our “Buyer’s Guide to Home Control Devices” (page 88) 
bring you up to date on the technology in place in to¬ 
day’s homes. 

But a home is just a house without someone to share 
it. How about a friendly and attentive robot helpmate 
to get you breakfast, provide stimulating conversation 
and information tailored to your interests, as well as 
physical and emotional biofeedback? Though you can’t 


go out and buy such a robot today, considering the re¬ 
cent developments in robotics, you’ll very likely be able 
to own one ten years from now. “A Trip to Grand¬ 
mother’s House” (page 82) will give you an idea of what 
to expect from such a personal robot. It’s never too early 
to begin thinking up names. 

Your imagination need not stop there, however. Com¬ 
puter technology is evolving so dramatically that the 
changes in store 20 years and more down the road prom¬ 
ise to be mind-boggling. Our special report’s lead arti¬ 
cle, “Home Computer Technology in the 21st Century” 
(page 76), takes a daring look at the not-too-distant 
future and hazards some predictions that carry profound 
social implications. By comparison, computer-controlled 
living as we know it today is as primitive as making fire 
with flints. We have only just begun what appears to 
be a fruitful partnership. 


dictograph by Stig Bjorkland 
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REDICTING the future of home computer 
technology is one thing; predicting the 
uses people will make of it is quite another. 


1 
, 1 i 


When it comes to predicting wlml. 
advances will occur in home com 
puter hardware in the next 20 years, 
the only certainty is that any predic¬ 
tion is likely to fall quite short of ac¬ 
tual future developments. Inevitably, 
projecting from present leading- 
edge hardware development even a 
decade into the future will end up being hopelessly con¬ 
servative, for such development has proceeded by quan¬ 
tum leaps during the past two decades and is likely to 
continue to do so during the next two. 

Still, bearing this in mind, it is possible to extrapolate 
minimal developments from existing technology and 
research. For example, it is safe to predict that long 
before the year 2000, both floppy disks and hard disks 
will no longer be in use as mass-storage media. It is 
possible that disks may be replaceable by magnetic bub¬ 
ble memory, and quite conceivable that they will be re¬ 
placed by something as yet undreamed of. But it’s vir¬ 
tually certain that if no even more powerful storage 
medium is evolved, soft and hard disks will be replaced 
by some form of laser videodisc technology. 

Present-day laser-read videodiscs already have enor¬ 
mous storage capability. Whole feature films consisting 
of hundreds of thousands of frames of images are 
already routinely stored on videodiscs and each frame 
is a matrix made up of hundreds of thousands of dots, 
each one of which may be regarded as a bit. Further, 
each frame may be randomly accessed at light speed. 
Currently, videodiscs are strictly ROM devices, but the 
Japanese and others are already developing videodiscs 
which are read and written upon electromagnetically 
by the laser, in the same manner as floppies or hard 
disks. Long before the decade is out, laser videodiscs 
will be available that will be capable of storing the en¬ 
tire contents of the Encyclopaedia Britannica on a 
single videodisc with room left over to write and edit 
War and Peace. Backup will simply be a matter of copy¬ 
ing one videodisc onto another exactly as if they were 
floppies. 

Similarly, it is a safe bet that long before the year 2000, 
the CRT screen as we know it today will be a thing of 
the past. The Japanese have already developed thin flat 
video screens based on liquid crystal technology, which 
they are marketing as TV watches in this country and 
huge wall-sized screens in Japan. It may very well be 
that by the year 2000 even the notion of a screen at all 
will be obsolete, replaced by some kind of holographic 
projection, but it is a virtual certainty that long before 
the century is over, home computer owners will be able 
to display not only data and graphics but full moving 
video images on anything from their walls and ceilings 
to tiny screens worn on the wrist. 

When it comes to the other component of the terminal, 
the input device or what we now generally know as the 
keyboard augmented by gizmos like the mouse and the 

Norman Spinrad is a science fiction writer whose latest books are The Void 
Captains (Pinescape), and Riding the Torch (Bluejay Books). 
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light pen, here we cannot discuss possible hardware de¬ 
velopments without touching on synergetic interactions 
between hardware and software. 

h’or example, videodisc storage technology will allow 
home computers to utilize complex programs now only 
practical on mainframes. When this capacity is combined 
with future software developments, we may see the key¬ 
board disappear entirely. It may be replaced by such 
things as plain-English voice command, a voice writer 
which translates spoken words into written prose, or 
even, conceivably, a think writer or telepathic computer 
that uses some form of biofeedback technology. 

The Net Console 

The predictions above attempt to answer questions 
about what home computer technology will be like by 
the year 2000. But the question that looms even larger 
is: What will we do with that technology? 

Although some fanatic hackers may sometimes lose 
sight of the obvious fact, computer science does not ex¬ 
ist in a cultural or technological vacuum, and it is all 
but inevitable that the home computer of the year 2000 
will be far more than the freestanding device we know 
today. It will have long since evolved into, among other 
things, what I have dubbed the Net Console in my novel 
A World Between. 

The core of the Net Console will no doubt be what 
we now regard as a computer, which is to say a process¬ 
ing unit and storage medium, but the system will be 
much more than the home computers we know. 

The Net Console will incorporate any number of con¬ 
trollers: conventional typewriter-style keyboards, 
musical keyboards, microphones, video cameras, video¬ 
disc recorders, biofeedback devices, and so forth. What 
we now call modems, databases, and networks will have 
evolved via an interconnected system of two-way cable 
TV, direct satellite transmission, and cellular radio into 
a world-girdling and all-pervasive matrix of communi¬ 
cation and data transmission called the Net. 

Via the Net, the home computer will replace both the 
sound-only telephone and conventional computer net¬ 
works with the videophone-cum-data-transmission chan¬ 
nel. Instead of choosing TV programs from whatever 
channels are available in real time, you will call up 
whatever you want whenever you want it from an im¬ 
mense library via your home computer, download it onto 
your laserdisc recorder, edit it to taste, perhaps add your 
own music track, and replay it at leisure. Of course this 
will apply not only to passive entertainment but to 
knowledge, learning programs, new software, video 
games, recipes, store inventories, and so forth. 

In short, via the Net Console, the home computer user 
of the year 2000 will have direct video and voice access 
to anyone anywhere in the world and will have im¬ 
mediately available the sum total of all human art and 
knowledge. Moreover, everything will be interfaceable 
with everything else. Call up an image of a painting and 
make a hard copy. Turn a wall into a scenic vista. 

If you decide to visit your scenic vista, you can check 
out the weather, have your computer search out the 


cheapest airfare, make a reservation, write out a ticket, 
transfer payment from your bank account, brief yourself 
on the local customs, take a quick course in the language, 
and videophone someone to meet your flight. 

Download Casablanca, recast Orson Welles as Rick 
from an actor database, and retrack the movie with Wag¬ 
ner or music of your own composition. View a selection 
of gowns from a master catalog, search out the cheapest 
custom dressmaker, transmit your measurements, and 
have it delivered. Participate in instant electronic 
referenda. The possibilities are quite literally endless. 

The Robots Are Coming 

We have not yet even considered how the home com¬ 
puter is going to interface with the presently infant tech¬ 
nology of robotics. 

Robots, of course, could not exist without computer 
technology. Indeed, a “robot,” most broadly defined, is 
a computer, a set of programs, and peripheral devices 
which enable the program to manipulate material ob¬ 
jects in the real world. More sophisticated robots also 
incorporate sensors as input devices or “autonomous 
controllers.” A simple security system is in this sense 
a robot. So is a peripheral system which turns your 
house lights on at sunset, puts on a pot of coffee at 7:35 
a.m., or mows your lawn along a preset path. And of 
course we are all too familiar with systems of industrial 
robots which have automated assembly lines. 

Crude home robots that recognize a few voice com¬ 
mands, have a limited speech vocabulary of their own, 
and perform simple household tasks are already on the 
market. More significantly, there are already much more 
sophisticated robotic systems which accept voice com¬ 
mands from disabled persons and actually serve as ar¬ 
tificial hands and arms. 

Given the home computer system of the year 2000, 
with its huge storage system and ability to run very 
large and complex programs, how far can this marriage 
of robotics and domestic computer technology go, and 
what forms may the home robot of the future take? 

Probably no one has written more on this subject or 
pondered it longer than Dr. Isaac Asimov, who has been 
developing the concept of robotics in fiction and nonfic¬ 
tion for at least three decades, and who, in 1941, coined 
the term “robotics.” Asimov is convinced that by the 
year 2000, the anthropomorphic general-purpose robot 
of science fiction will be in our homes. 

Says Asimov, “We’ve arranged an entire technological 
system that’s adjusted to our bodies, and robots that 
are anthropomorphic can also make use of it. Otherwise 
we’ll have to have two sets of technologies, one to fit the 
robot body and one to fit the human body. Otherwise, 
you’re going to need robots of all types and shapes and 
no generalized one. And I think we’re going to want to 
use a generalized robot eventually, one which is capable 
of doing many tasks.” Indeed, these more or less anthro¬ 
pomorphic robots will respond to ordinary voice com¬ 
mand and perform the scutwork done by a whole staff 
of human servants from maids to cooks to butlers to 
gardeners. 
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IOU MIGHT at least have a robot 
who says comforting things to 
you and listens to you,” says Asimov. 


Futuristic Lifestyles 

All these predictions 
about robots are in a cer¬ 
tain sense obvious. Science 
fiction writers, futurists, 
and gadgeteers have been 
predicting many of these 
developments for decades. 

But how will the com¬ 
puterized and robotized 
home of the not-too-distant 
future affect the way we live, work, learn and think? 
What can we predict about the human side of the home 
computer equation? 

There are basically two scenarios describing the life¬ 
styles that will be generated by the computerized home 
of the future: the technophilic, or optimistic scenario, 
and the technophobic, or pessimistic scenario. 

The optimists see a new Renaissance in which the 
passive consumption of entertainments is replaced by 
a host of new participatory art forms. They see dull and 
coercive conventional schools replaced by teaching pro¬ 
grams and databases that transform education into an 
ecstatic and joyful experience and reluctant students 
into enthusiastic self-motivated scholars. They see a 
future in which most work is performed in the home 
at great savings in time and energy, in which family life 
is enhanced by full-time togetherness, and in which 
human intelligence itself may be increased. 

The pessimists see a populace of functional illiterates 
glued to their terminals and video screens, obsessed 
with computer games, waited on hand and foot by 
domestic robots, increasingly reluctant to go out in the 
world and interact with fellow humans on a face-to-face 
basis, and finally unwilling and perhaps unable to relate 
on an empathetic level even with members of their own 
family. Of course more thoughtful and realistic thinkers 
tend not to see things in such black-and-white terms. 

John McCarthy of Stanford University, one of the 
pioneers of artificial intelligence research, interestingly 
enough, does not believe that home computers will re¬ 
place conventional schooling: “I believe that as yet 
education requires a certain element of coercion. There 
are some people, who from childhood have a real urge 
to learn, and will learn no matter what. But the great 
majority, alas, learn more if somebody gives them home¬ 
work and complains if they don’t do it. Are they (com¬ 
puter kids) really learning? Some of them are, of course, 
hut others are just playing games. Some people started 
with the premise that all you had to do was expose 
children to computers and they would learn. But this 
hasn't turned out to be true in cases that I know of. 

(Children I’ve observed would play with the computers 
and after awhile they would gravitate to the games, and 
after awhile, they would get tired of the games and just 
sit around watching TV. It’ll have some effect, but a rev¬ 
olution is not guaranteed.” 

Isaac Asimov, on the other hand, is much more 
sanguine. “What will really lie on the horizon will be 
a total revolution in education. Everybody wants to 


learn, it’s just that they don’t necessarily want to learn 
what’s in the school syllabus. But a substantial number 
of people will have an interest in something that mat¬ 
ters, and they will have an opportunity to get an eduea- 
• tion on their own in addition to whatever the hell they 
do in school and become more creative, become prac¬ 
ticed at being creative, make contributions to the world 
that they otherwise wouldn’t do.” 

What Will Become of Us? 

Now let’s consider what may be the ultimate questions 
about the effects of the computer revolution on how we 
will live and what we will become by the turn of the 
century. Will we become different kinds of humans in 
the process, and if so, what? Will we end up relating to 
our home computer programs as if they were living be¬ 
ings with true personalities? 

Children, for example, have always interacted with fan¬ 
tasized “invisible companions.” Will the next generation 
of computer kids program up their invisible companions? 
Dr. Asimov, for one, believes that they may: “Why not?” 

Would adults do the same thing? “You might at least 
have a robot who says comforting things to you and 
listens to you,” says Asimov. “We relate to dogs and 
pussycats as if they were human beings. If people can 
feel sentimental about their old automobiles . . . .” 

And indeed, while John McCarthy owns that there are 
still fundamental problems to be solved before we can 
create true artificial intelligences, artificial personality 
programs may actually be on the home computer mar¬ 
ket in the very near future. 

Dr. Timothy Leary, who developed personality inven¬ 
tory techniques in the 1950s that are still in widespread 
use, who was the leading experimenter with chemical 
consciousness alteration in the 1960s, and who concen¬ 
trated on the further evolution of consciousness by tech¬ 
nological means in the 1970s, and who has become 
fascinated with home computers in the 1980s, has now 
combined these interests to create a series of concepts 
for what he calls Very-Highly-Interactive Software for 
Self Development. 

Leary says, “There are several generations of interac¬ 
tive software, even Pac Man is interactive, but that’s at 
a real low level. I’ve taken the whole field to a new gen¬ 
eration. You test the personality of the reader right 
away, and you can really interact on a personality level 
with this stuff. SKIPI (Super Knowledge Information 
Processing Intelligence) is yours. You give it a name and 
a sex and a personality.” 
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SKIPI is a program which users can tailor to create 
an “imaginary playmate.” It asks users a detailed series 
of questions that assesses skills and personality and 
guides them through a series of exercises designed to 
increase intelligence, knowledge, and self-awareness, in¬ 
forming them of their progress along the way. 

SKIPI, says Leary, “is programmed not just to play 
with you, but to stimulate you, to test you, to assess 
you, to make you smarter, and you can turn it off when¬ 
ever you want to.” 

While Leary’s SKIPI is an “artificial personality” 
dedicated to teaching, personal growth, and self-real¬ 
ization, he has also begun to apply the same techniques 
to interactive fiction and is in the process of translating 
Mark Twain’s Huckleberry Finn into a very advanced 
form of interactive novel. As in the book, Leary’s Huck 
narrates the story, but at the outset, he asks the reader 
a set of personal questions. Using the answers, the pro¬ 
gram creates an interactive “reader” character who 
enters the story. Moreover, not only does the reader 
make periodic choices that move the story along alter¬ 
nate branches as in more conventional interactive com¬ 
puter fiction, he is offered frequent opportunities to 
alter the personalities of the other characters as well. 
The psychological reactions of the characters are deter¬ 
mined by interaction with the reader. 

Artificial personalities appear to be just around the 
corner, for programmers have pronounced Leary’s 
SKIPI and Huckleberry Finn concepts a “piece of cake” 
to turn into software that can run on personal com¬ 
puters, and translation to actual programs is under way. 

But while Leary proclaims that you “can turn SKIPI 
(or Huck) off whenever you want to,” the question is will 
you want to? 

The Home of the Future 

Imagine the home of the not-too-distant future: one 
or more central home computer cores with gigantic data¬ 
storage capacities will plug the whole family into the 
worldwide and all-pervasive Net. They will provide in¬ 
stant highly interactive two-way access to the sum total 
of recorded human knowledge and art as well as video¬ 
phone communication, electronic banking and shopping. 
Via a combination of cellular radio and direct satellite 
transmission, everyone will retain contact with the Net 
even outside the home by using controllers, probably 
responding to voice command, which may be small 
enough to wear on the wrist. Screens of all types will 
be everywhere and perhaps projected three-dimen¬ 
sional holographic readouts as well. Controllers will in¬ 
clude conventional keyboards, musical keyboards, voice- 
command devices, and possibly even biofeedback con¬ 
trollers responding directly to mental states. 

A full staff of general-purpose, mobile, talking, voice- 
controlled robots will be in attendance, and these will 
not only be physically designed according to whim and 
no doubt cunningly animated by audioanimatronic tech¬ 
nology, but will also come equipped with artificial per¬ 
sonalities. These personalities will not only mimic what¬ 
ever characters from history or fiction that their owner 


desires, but also will be interactively reprogrammable 
according to their owner’s personality. 

You might have Sigmund Freud around as a full-time 
analyst. Charlie Chaplin might be your butler, Julia 
Child your robot chef, Johnny Appleseed your gardener, 
Marilyn Monroe the chambermaid, and so forth. The 
kids might have Mickey Mouse, Smurfs, Donald Duck, 
Huck Finn, or anyone else their hearts desire as fan¬ 
tasy playmates manifested in audioanimatronic robot 
hardware and SKIPI-like artificial personality software. 
These delightful creatures will be more than playmates; 
they will teach, evaluate, alter their responses according 
to the child’s mood, the parent’s desire, or both and will 
even be able to serve as babysitters. 

The possibilities will be endless, limited only by the 
owners’ imaginations or the imaginations of a new breed 
of artists who create artificial personalities. 

But what of the human personalities that have become 
accustomed to living in this kind of psychic environment, 
or the children who will have grown up in a home in 
which the distinction between human personalities and 
computer personalities has become blurred? 

Obviously, the positive possibilities are manifold—for 
entertainment, education, and personal growth—but 
what about the social and psychic dangers? For instance, 
who will program children’s fantasy playmates? The 
kids, according to their own whims? Their parents, ac¬ 
cording to what they feel is right and proper? A whole 
new area for generational conflict may open up. 

And what about the adults? How will Mom react if 
Dad brings home Cleopatra or Elizabeth Taylor as his 
fantasy playmate? Will Dad appreciate sharing his wife’s 
attention with Warren Beatty or Casanova? What about 
the legal aspects? Should it be legal to own robots with 
the artificial personalities of Hitler, de Sade, or Charlie 
Manson? If a line must be drawn, where, and by whom? 

Charles Platt, a science fiction writer, programmer, 
game designer, and author of The Whole Truth Home 
Computer Handbook, a humorous yet also deadly 
serious guide to the possibilities and the pitfalls of the 
home computer revolution, fears that as computers and 
robots become “humanized,” people may become 
dehumanized. 

“We already have domestic robots that are deliberate¬ 
ly styled to look like small people. And this is the very, 
very beginning of robotics. There are many people who 
believe that television is real life. So it’s easy to imagine 
people thinking robots are real life. In the 1950s, we 
started living in a world that was manufactured by Hol¬ 
lywood. Now we’re beginning to live in a world that is 
created by computer programmers.” 

Robot Sex 

Platt believes that people might even come to prefer 
sex with robots programmed to cater to their own 
desires to the uncertainties and difficulties of the real 
thing. Robot sex has been prophesied by science fiction 
writers for a long time and may indeed come to pass. 
But if one can have sex with audioanimatronic robots 
designed to sync with one’s physical image of the ideal 
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While some disks lose their way in the torrid zone of drive heat, 

Maxell guarantees safe passage. 


A lifetime warranty. And manufac¬ 
turing standards that make it almost 
unnecessary. 

Consider this: Every time you take 
your disk for a little spin, you expose 
il to drive heat that can sidetrack data. 
Worse, take it to the point of no return. 
Maxell's Gold Standard jacket construc- 
l ion defies heat of 140°F. And keeps 
your information on track. 

And Maxell runs clean. A unique 
process impregnates lubricants through¬ 
out the oxide layer. Extending media 
and head life. How good is Gold? 


Maxell's the disk that many drive manu¬ 
facturers trust to put new equipment 
through its paces. It's that bug-free. 

So you can drive a bargain. But in 
accelerated tests, Maxell was an 
industry leader in error-free perform¬ 
ance and durability. Proving that if 
you can't stand the heat you don't 
stand a chance. 

maxell. 

ITS WORTH IT 


Circle 49 on inquiry card. 


Maxell Corporation of America, 60 Oxford Drive, Moonachie, N.J. 07074 201-440-8020 
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I>;ir! nt i r and programmed with an artificial personality 
interfaced with one's subconscious desires via a person¬ 
ality inventory program, it may lead some to ask why 
deal with a human personality at all? 

And if there is a danger that some people will choose 
interaction with robots and artificial personalities over 
interaction with humans, what about socialization and 
ordinary family life? How will children interact with 
human peers whose desires frequently conflict with 
their own, when they can always choose to play with 
their personally programmed fantasy playmates? What 
sorts of humans will they grow up to be and what kind 
of world will they make? 

Superior Beings 

Tb what extent will humans be the creators of this 
post-2000 culture? Will the culture, economics, politics, 
and sociology of the future be a truly collaborative crea¬ 
tion of humans and these highly sophisticated and in¬ 
teractive artificial computer personalities? Indeed, there 
is nothing to prevent such programs from taking over 
certain economic, social, and political decision-making 
processes if humans choose to allow them. 

Would this be good or bad? Both potentials are in¬ 
herent in the technology. 

On the one hand, it is easy enough to imagine a ghast¬ 
ly dystopia run entirely by computers, in which humans 
have not only totally lost control of their own destiny, 
but may actually come to regard the artificial person¬ 
alities surrounding them and running their lives as not 
only “rear but superior beings. Marvin Minsky of MIT, 
another pioneer of artificial intelligence research, was 
asked whether humans might one day be entirely super¬ 
seded by artificial intelligences, and whether, therefore, 
such research should be continued. 

He replied, “If we can create artificial intelligences 
superior to ourselves that may supersede us, we should 
do so, for it is the evolution of consciousness that counts, 
not the matrix in which consciousness is housed." 

On the other hand, Isaac Asimov, in books like Caves 
of Steel, The Naked Sun , and Robots of Dawn, has en¬ 
visioned what he calls a Carbon/Steel society in which 
humans and computerized robots live together as more 
or less equal citizens in a symbiotic relationship to the 
mutual benefit of both. 

In such a society, war, economic depression, and even 
poverty might be eliminated, and the human citizens 
thereof might not only be freed from drudgery, but 
might become new Renaissance men and women, with 
access to all of human knowledge, enhanced intelligence 
and personal insight, and even a higher level of con¬ 
sciousness than anything we can even dream of today. 

Which way will the computer revolution take us? If 
history is any guideline, probably neither to utopia nor 
dystopia but to some complex combination of the two. 
For technology, any technology, increases our power for 
both good and evil. And even in the thoroughly com¬ 
puterized society of the year 2000 and beyond, the moral 
choices will have to be made by our own well-meaning 
but far from perfect human hearts. □ 


A Trip to 

Grandmother’s 

House 


by Roy Mason and Lane Jennings 


During the next decade, the per¬ 
sonal computer will change roles— 
becoming more than just a useful 
tool. In the following scenario we 
take a peek at the personal com¬ 
puter of the 1990s at home in its new 
role of helpmate. 

Martha Miller is 85. Since her hus¬ 
band died six years ago, Martha has 
lived alone in her rural Vermont 
house. Though the nearest human 
neighbor is two miles away, and Mar¬ 
tha's eyesight no longer allows her 
to drive to town, she never worries 
about being unable to cope. Her 
computer serves as health adviser, 
housekeeper, secretary, and friend. 
The system has been equipped with 
24-hour biofeedback monitors and a 
radio-controlled household robot 
named “Maxine," who acts as com¬ 
panion and roving handy person. 

• • • 

The house computer wakes Mar¬ 
tha every morning at precisely 20 
minutes past dawn by drawing the 
bedroom drapes and, on overcast 
days, slowly raising the room lights 
to full brightness. Martha likes to 
make her own breakfast, and the 
house computer takes over only if 
she forgets to turn off the heat 
under the frying pan when her egg 
is done or leaves the water running 
in the sink. This has not happened 
very often, but if it seemed to be in¬ 
creasing, Maxine would tactfully 
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mention it in conversation. 

While Martha eats her breakfast, 
I lie house computer plays out an 
edited version of the broadcast 
news—omitting ads and sports news 
(except for Boston Red Sox scores in 
season) but including multiple ver¬ 
sions (recorded at intervals during 
the night by monitoring different 
stations) of headline news stories 
:md anything related to Europe, 
where Martha once served with the 
State Department. 

After breakfast, Maxine rolls into 
the room and offers to do the 
dishes—sometimes Martha prefers 
In do the washing up herself. Next, 
Martha and Maxine together review 
the day’s schedule. If there are any 
unusual chores to be done, or a visi¬ 
tor is expected, Maxine may ask for 
special instructions or remind Mar¬ 
tha of what to expect based on the 
computer’s records of similar jobs or 
visits in the past. 

Whenever the weather permits 
Martha takes an hour-long walk 
sometime during the day. Maxine 
doesn’t go along. But the biofeed¬ 
back monitors attached to Martha’s 
clothes keep the house computer 
constantly aware of her location and 
physical condition, and the speaker/ 
phone earrings and necklace Martha 
wears allow her to converse with the 
computer—as well as make or re¬ 
ceive a phone call—at any time. 

Martha enjoys her computer con¬ 
versations. Maxine has a pleasant 
voice, and the house computer has 
been programmed with information 
about many of the people and places 
Martha knows well. Moreover, its 
regular scanning of news broadcasts 
and on-line information services sup¬ 
plies a constant stream of new ma¬ 
terial. By monitoring pulse and blood 
pressure, noting changes in tone of 
voice and muscle tension, how often 


Martha laughs, or grows silent, and 
comparing these with times and fre¬ 
quencies of specific conversation top¬ 
ics, the house computer has gradu¬ 
ally built up a personality profile on 
Martha. Consulting this profile to¬ 
gether with her family doctor/medi¬ 
cal programmer, Maxine can identify 
subjects likely to interest Martha, 
and the doctor obtains data on Mar¬ 
tha’s mental and physical well-being. 

Of course Martha has human visi¬ 
tors and telecommunicates often with 



family and friends in other parts of 
the world. But she enjoys her inde¬ 
pendence because she knows that she 
is not trapped by it—the companion¬ 
ship and help of her house computer 
and her robot Maxine keep her from 
feeling isolated or abandoned. □ 

Roy Mason has designed and built futuristic houses 
and other buildings in many parts of the U.S., in¬ 
cluding the Xanadu House in Florida, and is archi¬ 
tecture editor of The Futurist magazine. Lane Jen¬ 
nings is research director of The Futurist and co¬ 
author with Roy Mason and Robert Evans of Xan¬ 
adu: The Computerized Home of Tomorrow and 
How It Can Be Yours Today (Acropolis Books Ltd., 
1983). 
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Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800™ Model 855 
printer. So versatile, it combines let¬ 
ter-quality print, draft-quality print 
and graphics as no other printer can. 
It prints letter-quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 

It prints rough drafts ten times faster 
than daisy wheel printers... faster 
than most, any other dot matrix printer. 
Only the TI 855 has snap-in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 
makes them quicker, cleaner, easier 
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For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of ;i 
daisy wheel printer, and then some, 
for half the price. 

So get the best of all printers, and 
get optimum results from your inte¬ 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, P.O. 

Box 402430, Dept. DPF-182PL, 
Dallas, Texas 75240. ■ # 

, Texas*? 
Instruments 

Creating useful products 
and services for you. 


™OMNI 800 is a trademark of Texas Instruments IncorpanB 
Copyright © 1984 Texas Instruments Incorporated. 276 \ Ift j 


to access than any other dot matrix 
or daisy wheel printer. 

The 855’s pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers... no graphics. 


TheT1855 

Printer 
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The 

Computer-Controlled 

Home by Tan A. Summers 


ARTHUR SLAUGHTER coor- 
dinates his control system 
from his crow’s nest. It in¬ 
cludes a remote control 
module for dimming lights , a 
homemade relay panel utiliz¬ 
ing BSR modules in the house 
wiring , and a customized 
computer-controlled hi-fi 
system. 



U 


I HE PHRASE “computerized home control’ 
evokes a variety of sci-fi type scenarios. 



Some immediately see themselves in a sterile environ¬ 
ment under the surveillance of Big Brother. Others en¬ 
vision robots that wait on them and doors that open 
automatically. Then there are those down-to-earth folks 
who just want to frighten away burglars and cut their 
energy costs by putting an electronic brain in charge 
of turning lights on and off. 

Although homemakers may have to wait awhile before 
they can turn washing the windows over to a robot, the 
golden age of computer control is here. You can cut 
energy costs and frighten burglars. Best of all, you have 
complete control in designing a system to fit your fami¬ 
ly’s needs and overriding it whenever you change your 
mind, and you can find everything you need in our 
“Buyer’s Guide to Home Control Devices” (page 88). 

A typical system consists of a controller that com¬ 
municates with remote receiver modules to switch lights 


or appliances on and off. Peripherals such as sensors, 
speech synthesizers, and recognition devices, and even 
personal robots can usually be added to a system. More¬ 
over, your system needn’t cause you budget shock: most 
manufacturers of these components have taken a 
modular approach, which allows people who want to 
avoid serious damage to their budgets automate their 
homes gradually. 

Automated-Homes and Gardens 

Houston attorney Arthur Slaughter’s control system 
is a case in point. Although his setup is presently more 
complex than one the average homeowner would pur¬ 
chase, it started out small. 

Slaughter, who describes himself as a futurist, began 

Tan A. Summers is a freelance programmer and writer who lives in Kilmarnock, 

Virginia. 


I'lmtographs by Herman Kokojan/Black Star 
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planning his system 12 years ago, before home-control 
technology was commercially available. His goal was to 
have an army of electronic household servants. He began 
with a simple stand-alone controller that allowed him 
to preset and dim lighting throughout his home. Light¬ 
ing patterns soon became part of the decor for parties 
and other special events. 

Since then Slaughter has added a computer and a com¬ 
plex alarm system with an auto-dialer that can call for 
help in case of an intruder or other emergency. How¬ 
ever, one of the most successful security features is part 
of the inexpensive original system. It allows all con¬ 



THE KITCHEN computer 
station and control center of a 
home near Denver, designed by 
Charlie Baker. 


trolled lights to flash on and off synchronously when¬ 
ever the intruder alarm is tripped, and has paid off more 
than once. 

A well-planned automation system can be an unobtru¬ 
sive part of the home. That's the case with Colorado ar¬ 
chitect Alan Wolffs new home in the Denver foothills. 
Large southerly windows collect sunlight almost year- 
round. When the temperature in any room climbs above 
70 degrees, the computer turns on a fan to push the 
warm air into a cooler part of the house. If indoor 
summer temperatures rise above 75 degrees, the com¬ 
puter automatically opens the uppermost windows. 

Other conveniences include remote control of home 
appliances by telephone, which lets Wolff phone home 
to turn on his hot tub after a skiing trip. The system's 
voice option can announce the time and temperature on 
the hour or warn that a door has been left open. 

Wolffs home automation system was planned by 
Charlie Baker, a computer dealer in nearby Greeley, 
Colorado. Tbgether, they are currently installing a state- 
of-the-art lawn sprinkler system for another home. 
Water is often in short supply in Denver during the 
summer months, requiring homeowners to water lawns 
only on certain days. The new computerized system will 
be able to sense when the soil needs water, deter¬ 
mine if it's a legal watering day, then turn on the 
sprinklers at dusk to avoid evaporation waste. 


As Arthur Slaughter suggests, the automated home 
is, in fact, a kind of robot. As more features are added 
to a system, the home becomes an intelligent servant 
with the ability to perform simple tasks, remember in¬ 
structions, make judgments based on its environment, 
and even talk to you. Let's take a closer look at the com¬ 
ponents that can bring your house to life. 

The Brain 

The controller is the brains of the operation. Con¬ 
trollers come as stand-alone “intelligent" controllers 
with their own microprocessors; “dumb" controllers, 
which are computer-driven units 
with no on-board talent; or a combi¬ 
nation of the two—intelligent con¬ 
trollers that can also be connected 
to a computer. Stand-alone control¬ 
lers are usually the least expensive. 
They require you to set up each se¬ 
quence of commands manually, gen¬ 
erally controlling about 16 devices 
for a week at a time. If you need to 
switch lights and appliances on and 
off only at preset times, a stand¬ 
alone controller could be all you need. 

An intelligent or dumb controller 
that connects to a personal computer 
offers more flexibility. The computer 
can remember more complicated 
control sequences and can process 
information from remote sensors 
such as those used in electronic se¬ 
curity systems. Often, adding a com¬ 
puter lets you control about 256 lights or appliances over 
time spans of more than a year. Some come with easy- 
to-use, menu-driven software or joystick input to 
simplify the programming procedure. 

An intelligent controller that connects to a computer 
is the most efficient system. Once programmed, the in¬ 
telligent controller can go about its business with no fur¬ 
ther prompting from the computer. This leaves the com¬ 
puter free for other applications. 

Dumb controllers, on the other hand, merely produce 
control signals when a computer orders them to, but 
they have no capacity for remembering instructions. 
Even worse, they monopolize the computer whenever 
signals must be sent, and for that reason these con¬ 
trollers are best for procedures you need performed 
when you're not likely to use your computer for some¬ 
thing else. Otherwise, you’ll need to consider buying a 
second computer to be dedicated to home control. 

All systems allow for some form of manual override 
in case you change your mind and don't want to 
reprogram an entire sequence. With this in mind, you 
may want to add remote manual controllers and possibly 
even voice control, allowing you to turn lights or ap¬ 
pliances off and on throughout the house without leav¬ 
ing the room you're in. Most systems offer an all-lights- 
on (or off) option which can be triggered either by a 
hand-held panic button or an attached alarm system. 
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Nervous System 

In order for the computer to control a light or ap¬ 
pliance, there must be a way for the signal to reach the 
( levice’s switch or receptacle. The most common method 
is to send binary data via a “power line carrier” signal, 
which travels along the existing household electrical wir¬ 
ing. Installing a line carrier system involves merely plug¬ 
ging appliances into receiver modules, which in turn 
plug into or replace existing receptacles. Lights can be 
controlled by similarly replacing wall switches. 

The signals are encoded so that the controller can 
specify which devices will receive a given message. 
Codes are sent via the standing wave created by a 
60-hertz (Hz) alternating current (AC). The code itself 
consists of small, harmless voltage increases called 
spikes. Since the 60-Hz waveform already exists on the 
line, code sent along the lines has no effect on appliances 
not especially built to decipher it. The reverse, however, 
is not necessarily true. 

If you’ve ever had your television picture disrupted 
by an electric shaver or other motor-driven appliance, 
you’re doubtless aware that some of the signals that 
travel along house wires can be troublesome. Computer 
data can become garbled when an electrical motor is 
turned on somewhere in the house, and signals sent by 
home controllers aren’t immune. Some controllers send 
a signal more than once to be sure it’s received despite 
whatever “noise” might be on the line. 

In areas where power-line noise is a serious problem, 
a different protocol can be used. Instead of adding a 
voltage spike to the 60-Hz wave, thus increasing the 
amplitude, signals of varying frequency can be sent. This 
makes the system more resistant to disturbance because 
natural line noise isn’t likely to successfully imitate fre¬ 
quency changes. Although some frequency-modulated 
controllers can work with standard receiver modules, 
they’re often used with transceivers —receivers that also 
transmit a return signal, for example, to indicate that 
the message arrived. 

Another problem can arise in apartment complexes 
or residential areas where several homes share a single 
power-line service. If the people next door have a con¬ 
troller too, their signals could control your appliances, 
and vice versa. Fortunately, however, most controllers 
are provided with supersets of device codes, called 
“house codes,” so that neighbors can use different 
signals. 

Currently, technology is leaning in the direction of 
(aster, more secure power-line signals like those used 
by General Electric’s communications protocol, Home- 
net. Homenet (still in the developmental stage) will allow 
high-speed transmission to modules and appliances with 
built-in transceivers. In fact, in a few years a refrigerator 
with a bad compressor might use the home’s auto-dialer 
to call its own repairman. 

However, power-line signals aren’t adequate for trans¬ 
mitting information from remote sensors such as those 
measuring heat, humidity, light, or pressure. Additional 
wiring, also called “hard-wiring,” must be used to con¬ 
nect these sensors to a controller. 


Hard-wiring is also needed to control high vnllngr ,ip 
pliances such as heating equipment. A controller wired 
directly to the household circuit box could add duty 
cycling capability to an existing thermostat. With duty 
cycling, the heating equipment is switched off and on 
periodically to reduce energy consumption without af¬ 
fecting the comfort level of the home. This is most effi¬ 
cient with gas or oil heating systems. Keep in mind that, 
while most remote sensors can be safely wired by the 
do-it-yourselfer, any device wired into the household cir¬ 
cuit box should be UL listed and should be installed by 
a licensed electrician. 

Muscle 

No matter how signals are transmitted, receiver 
modules are the muscle of the house-wide controller. 
Light switches must be replaced with receiver switches, 
and plug-in modules are an option for receptacles. 
Adding control to a switch allows an incandescent light 
to be dimmed on demand. Almost any electric appliance, 
from coffee pots to automatic sliding-door and drapery 
motors, can be operated using receiver modules. 

Mechanical dials on the modules can be set to the ap¬ 
propriate house and device codes. If several modules are 
set to receive the same codes, they will turn on and off 
simultaneously. Light modules differ from appliance 
modules in that they provide dimming and brightening 
capability. 

Senses 

By using a variety of electronic sensors at strategic 
points throughout the house, your electronic home can 
react intelligently to its environment. Photo cells tell the 
computer to turn on driveway lights and sprinkler sys¬ 
tems at dusk. Temperature sensors indicate when to 
turn on fans and open windows or control the environ¬ 
ment in a wine cellar. Other sensors could measure 
humidity for sprinkler systems or leak-prone basements. 
Sonic or infrared sensing devices can be used to detect 
movement as part of an alarm system. 

Using remote sensors, however, requires a controller 
equipped with an analog-to-digital (A/D) converter. Al¬ 
though sensors increase the cost of the controller net¬ 
work, they magnify the network’s flexibility. 

The Power of Speech 

A number of companies make voice output devices 
which allow the computer to issue preprogrammed mes¬ 
sages. Such a voice might be produced by a speech syn¬ 
thesizer or by a tape recording as part of an auto-dial 
telephone system. In addition to the software that allows 
the computer to speak, you’ll need to buy extra hard¬ 
ware, such as speakers and an auto-dialer. 

A speech-equipped home might turn on the television 
at 8 p.m. and remind you of the program you wanted 
to watch. It might also issue a warning when appliances 
malfunction or when it senses danger from intrusion or 
fire. A typical use of speech capability is in security sys¬ 
tems like Arthur Slaughter’s, where the computer can 
telephone for help in an emergency. 
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You might also want to add voice command input to 
your control system. With microphones installed 
throughout the house, you could use verbal statements 
such as “light on!” In that voice recognition technology 
is not yet perfected, bear in mind that casual conversa¬ 
tions might trigger random responses. 

Hands and Feet 

Tb add mobility and the ability to manipulate objects 
to your household work force, you might consider a per¬ 
sonal robot. If you think robots are still only for industry 
or entertainment, take another look. A robot with sonar 
can be part of an intruder alarm. Some can substitute 
for a hand-held remote-control transmitter, and at least 
one robot on the market can vacuum the carpet and 
serve drinks. 

However, it’s still cheaper to buy a vacuum cleaner 
and hire a maid to run it and serve drinks. Yet with 
microprocessors as powerful as those in the newest com¬ 
puters (one robot uses the same 32-bit Motorola 68000 
chip as Apple’s Macintosh), the potential of robots in the 
home is exciting. 

How Practical Is It? 

The good news is that all these devices are available 
now. A basic lighting and appliance-control system with 
simple thermostat setback capabilities and passive sec¬ 
urity features costs about $500. Adding computer con¬ 
trol or other options will boost the figure closer to $1000, 
assuming that you already have a home computer. In¬ 
stalling state-of-the-art automation with all the trim¬ 
mings (except robots) will cost approximately $5000. 
Many families feel that the extra convenience, security, 
and energy savings provided by a sophisticated system 
are easily worth the price, especially when a home’s 
energy-saving features have been planned with com¬ 
puter control in mind. 

But don’t expect miracles. If your fuel costs are high 
because of a poorly constructed home, controlling lights 
and appliances may not be enough to realize substan¬ 
tial savings. Mark DeVries of St. Paul, whose energy 
savings since installing home control several years ago 
check in at between 12 and 14 percent, warns that those 
figures reflect a very well-insulated home with a forced- 
air fireplace system (also computer-controlled). If your 
home is breezy, your savings will be much lower. The 
message is clear—if you plan to automate to cut energy 
costs, insulate first. 

Careful planning is the best guarantee of an efficient, 
practical system. Arthur Slaughter, with plenty of ex¬ 
perience in do-it-yourself automation, suggests that you 
first shop around for hardware with a good performance 
record. If possible, use a computer to program the con¬ 
troller, preferably in a way that leaves the computer free 
to perform other tasks. If you aren’t familiar with 
BASIC or another programming language, choose a con¬ 
troller that includes software offering menus and 
prompts. Spend some time fine-tuning the system until 
it’s just what you want—once you have one, you’ll 
wonder how you ever managed without it. □ 



CUSTOMIZING your 
automated home begins with 
selecting a controller. Choosing 
a controller that connects to 
an RS-232 port lets you tap 
the power of your personal 
computer. 


Buyer's 
Guide to 
Home-Control 
Devices 


Hypeflek. 
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by Tan A. Summers 


TTo HELP you select a home-control system that best suits your 
needs, we’ve put together a guide to over 20 manufacturers of home- 
control products. We divided them into three groups-those who 
primarily offer stand-alone controllers, those who offer controllers that 
connect to a computer, and manufacturers of personal robots. 



Stand-Alone Controllers 

Anova Electronics’ Master System ($900) combines 
security, appliance control, and auto-telephone products 
into a flexible stand-alone home-control system. The se¬ 
curity system uses sensors with radio transmitters in¬ 
stead of hard-wiring to signal a break-in, flooding, per¬ 
sonal emergencies, or fire. The system includes display 
prompts for easy programming, and can also dial pre¬ 
set telephone numbers and deliver a tape-recorded voice 
message. 

BSR’s Model X-10 controllers and receiver modules 
were the first in the home-control field, with the result 


that many companies adopted BSR’s power-line carrier 
protocols for their products. However, BSR does not pro¬ 
duce a controller that interfaces to a computer (though 
it plans to have one on the market by the end of the 
year). The BSR X-10 product line includes a telephone 
controller/receiver ($149) and manually operated con¬ 
trollers, receiver modules, and burglar-alarm interfaces 
in the $25-$50 range. Both the Sears and the Radio 
Shack home-control systems are made by BSR. 

Ellsworth Chow & Murphy’s ECM-1500 ($1850) is one 
of the most powerful stand-alone controllers available. 
It can control up to 256 BSR-compatible receiver 
modules. The ECM-1500 also allows additional capabil¬ 
ities such as sensors and a sprinkler accessory. 

Gulf and Western’s Sensaphone (under $250) is a 
sophisticated auto-dialing and auto-answering telephone 
system that can interface with most security systems. 
The unit can discriminate between normal household 
sounds and those made by intrusion alarms or smoke- 
detection units. If an unusual sound is present, the unit 
dials preselected numbers until someone answers and 
then, using its built-in voice synthesizer, relays the in¬ 
formation that an alarm has been tripped. It will 
monitor 7 different environmental conditions, and you 
can call Sensaphone from anywhere for a status report. 

Intelectron Company’s Control Center ($149) allows 
two-way communication with the company’s special light 
and appliance power-line carrier-type receiver modules. 
The Control Center’s panel indicates which lights are 
on or whether the garage door, for example, has been 
left open. 

Leviton Manufacturing Company is one of the larg¬ 
est manufacturers of BSR-compatible home- and indus¬ 
trial-control devices and receiver modules. Leviton’s 
wall-mounted controller, The Programmer ($190), con¬ 
trols 16 receiver modules on a weekly basis. 

Micromint’s RTC-k ($149) is a stand-alone device that 
allows hard-wired control of up to four appliances. It 
could control duty cycling of heating appliances and ap¬ 
plications that don’t require great flexibilty. 

Controllers for Personal Computers 

Artra’s Waldo ($798) home-control circuit board fea¬ 
tures voice input and output, and when used with its 
included BSR X-10 controller and an Apple computer, 
Waldo’s Housemaster software allows control of up to 
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16 receiver modules by voice command. Waldo can be 
“trained” to recognize 24 separate command phrases, 
distinguishing voice patterns. Waldo also talks, and can 
remind you of appointments or wake you up. The plug¬ 
in circuit board monopolizes the computer when in use; 
it includes stereo-sound synthesizers and amplifier, a 
battery-backed clock/calendar that manages time- 
controlled functions, and menu-driven software. 

At Home With Computers Inc. manufactures one of 
the few control systems available specifically for the 
IBM PC. The HCI-1 ($3000; $2000 without weather 
package) is a BSR-compatible controller that checks the 
outside temperature and other information from sen¬ 
sors to determine when to perform control functions. 
The system uses one peripheral slot in the computer 
and provides its own clock, parallel and serial ports, and 
exterior connectors for sensors. The HCI-1 system has 
its own memory and microprocessor, so it leaves the PC 
free for other tasks. 

Included with the system are a number of programs 
besides those needed to control home functions. For 
example, a message center retains notes for retrieval 
by each family member, coded to ensure privacy. Also 
included are five free hours on the CompuServe infor¬ 
mation network. 

Bi-Comm Systems' PC-1 ($335) control board for the 
Apple II communicates with BSR-compatible receiver 
modules. The PC-1 can also receive signals so that your 
computer can monitor magnetic switches like those that 
activate garage doors. PC-1 monopolizes the computer 
whenever control functions are needed. A powerful 
newer “intelligent” sibling, the Autocrat , connects to any 
computer terminal or telephone modem with an RS-232 
port. Once programmed, the Autocrat can be discon¬ 
nected from the computer to carry out its control func¬ 
tions. Other serial devices such as an auto-dial telephone 
can be added to the system. Autocrat shares PC-l's 


STAND-ALONE controllers 
are generally the least expen¬ 
sive, and they do not require a 
personal computer: Most 
stand-alone controllers can be 
programmed for a week at a 
time. 


bidirectional signaling abil¬ 
ity and both systems come 
with helpful software. 

Circuit Science's Series 
1200 ($169) BSR-compat¬ 
ible controller provides 
computerized control of up 
to 256 lights and appli¬ 
ances. It works with any 
computer equipped with 
an RS-232 port and in- 
includes BASIC programs 
in its operations guide. 

Compu-Home Systems' 
Tomorrowhouse 7/($1195) 
is a well-planned home- 
control system that con¬ 
nects to any computer with 
an RS-232 port. The use of 
temperature, humidity, and 
other sensors allows Tb- 
morrowhouse to control up 
to 8 zones of heating and 
cooling in large houses. It can address either hard-wired 
circuit relays or BSR-compatible receiver modules. 
TDmorrowhouse II operates independently once pro¬ 
grammed, and it includes a battery to keep the program 
information intact even during power outages. The sys¬ 
tem comes with the necessary controller, sensors, junc¬ 
tion boxes, and an easy-to-use software package. Options 
include voice output, additional sensors, and a telephone 
interface that receives new instructions keyed in via a 
standard Tbuch-Tbne keypad. 

Cyberlynx's Smarthome I ($495) was designed for the 
homeowner who wants computerized home control but 
doesn't have much electronics experience. The system 
consists of an external box which plugs into an Apple 
II serial port, and once programmed, Smarthome can 
operate independently of the computer. Smarthome can 
be equipped with a wireless security system using op¬ 
tional door and window switches and infrared motion 
detectors that transmit radio signals to the controller. 
The system includes menu-driven software with on¬ 
screen graphics and joystick or mouse input. 

Genesis Computer Corporation's VIController ($69) 
is an inexpensive controller for Commodore 64 and 
VIC-20 computers. When used with the Genesis real¬ 
time clock the system's auto-boot capability accurately 
restarts the system after a power outage. Easy-to-use 
software provides menus and prompts to help you get 
started. VIController can handle up to 256 BSR- 
compatible receiver modules. 

Hypertek's Homebrain ($1499) is a complete control 
system. It allows input from up to 32 remote sensors 
and relays, such as smoke and burglar alarms and 
temperature, humidity, and light sensors. The Home- 
brain uses both hard-wired circuit relays for heavy-duty 
appliances and power-line signals for other devices. All 
hardware and interfaces are integral, eliminating the 
problem of meshing many devices into a working sys- 
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Manufacturers of 
liome-Control Devices 


\inmt Electronics 

11 nvc Waters Park Dr. 

I tun Mateo, CA 94403 

II >) 572-9686 

\ilru Inc. 

IIM Vacation Lane 
Nrlinffton, VA 22207 
i ,U*0 527-0455 

\i Home With Computers Inc. 

.mh> 203, 823 East 53V2 St. 

\ualin, TX 78751 
i .12) 451-2713 

Hi Comm Systems Inc. 

•tii:; Yorkton Boulevard 
Smut Paul, MN 55117 
I Hi 12) 481-0775 

HSR 

ItoUte 303 

lllauvelt, NY 10913 
Hi 14) 358-6060 

Circuit Science Inc. 

I'O B 3743 
Nashua, NH 03061 
(lii 13) 880-4066 

i onipu-Home Systems Inc. 

1660 South Albion #806 
Denver, CO 80222 
( 303 ) 758-7043 

( oinro Inc. 

126 East 64th St. 

New York, NY 10021 
(212) 751-7414 

Oyberlynx 
1828 Sterling Dr. 

Boulder, CO 80301 
(8,03) 444-7733 

III Is worth Chow & Murphy 

1748 Hamilton Ave. 
l-alo Alto, CA 94303 
(115) 326-8575 

Ccnesis Computer Corp. 

Ben Franklin Technology Center 
I ,(*high University 
Bethlehem, PA 18015 
(215) 861-0850 


Gulf and Western Inc. 

Consumer Electronics/Unicord 
Concord and Tryens Rd. 

Aston, PA 19014 

(215) 358-5500, 800-228-8466 

Hubotics Inc. 

6352-D Corte del Abeto 
Carlsbad, CA 92008 
(619) 438-9028 

Hyptertek Inc. 

POB 137, Rt. 22 East 
Whitehouse, NJ 08888 
(201) 534-9700 

Inteleetron Co. 

1275 A St. 

Hayward, CA 94541 
(415) 581-4490 

Jance Associates Inc. 

POB 234 

East Tbxas, PA 18046 
(215) 398-0434 

Leviton Manufacturing Co. 

5925 Little Neck Parkway 
Little Neck, NY 11362 
(212) 229-4040 

Micromint Inc. 

561 Willow Ave. 

Cedarhurst, NY 11516 
(516) 374-6793 

Personal Robotics Corp. 

469 Waskow Dr. 

San Jose, CA 95123 
(408) 281-7648 

RB Robot Corp. 

Suite 10 

18301 West 10th Ave. 

Golden, CO 80401 
(303) 279-5525 Tblex 2964 

Remote Measurement Systems 
POB 15544 
Seattle, WA 98115 
(206) 525-3369 

Savergy Inc. 

1404 Webster Ave. 

Ft. Collins, CO 80524 
(303) 221-4200 


tem. Homebrain is programmed through any computer’s 
RS-232 port, then operates independently to free the 
computer. Battery backup allows programming to re¬ 
main in memory for up to a month if the power is discon¬ 
nected. Software is available for most systems. 

Jance Associates’ Home Security System ($195) com¬ 
bines a burglar-alarm system with home control at a 
relatively low price. Designed for use with Commodore 
64 and VIC-20 computers, the interface comes with wire 
and switches, alarms, input/output board, software on 
tape or cassette, and an auto-dial feature for an expand¬ 
able perimeter security system. It controls 4 lights or 
appliances (6 if the security system is not in operation). 


The Jance system’s control functions will.. •> 1 • 111 

computer, so this system will be most el'f<i \. ■ I'm 11• • 
who want control functions performed wliil<- tin '■< 
away from home. Jance also manufactures the Cumin kn 
System ($349) with the same features, except this s.yr.l em 
uses motion detectors and regular household wii mg. 

Remote Measurement Systems’ ADC-1 ($369) can con 
nect up to 16 different sensors, providing data on 
temperature, humidity, light level, energy-consumption 
rate, and other analog data. ADC-1 communicates with 
hard-wired circuit relays for direct control of heavy-duty 
appliances or other electrical equipment and receiver 
modules through the included BSR-compatible con¬ 
troller. Software isn’t provided; you’ll have to write your 
own using the sample BASIC programs and subroutines 
provided in the user’s manual. You’ll need a fair acquain¬ 
tance with computer programming to set up a control 
system that utilizes all the capabilities of this product. 
ADC-1 can be used with any computer equipped with 
an RS-232 serial port. 

Savergy’s CIM-112 ($479) hard-wired controller inter¬ 
faces with a Commodore 64 or VIC-20 to control 8 hard¬ 
wire circuit relays primarily for time-of-day scheduling 
like duty cycling. The system must be connected to the 
house wiring, usually at the breaker or fuse box. Sav¬ 
ergy also manufactures a low-cost controller for low- 
voltage control-loop switching at the computer called 
the Powerport ($99); Autoports software for both con¬ 
trollers is extra ($49). 

Robots 

Comro’s Tot Robot ($2995 basic unit, $3995 dual con¬ 
trol) can be used for light household tasks such as carpet 
sweeping, carrying small items, and greeting guests. Tbt 
can interface with Apple II computers for programming, 
and it runs a security program independently to detect 
and challenge intruders. Ibt has its own on-board micro¬ 
processor and programming keypad. 

Hubotics’ Hubot ($3495) is a mobile computer with 
four microprocessors and 128K bytes of random-access 
memory (RAM). A Smart Servant option allows Hubot 
to control BSR-compatible receiver modules as pro¬ 
grammed or, optionally, when given a voice command. 
Hubot can perform light vacuuming, but don’t expect 
perfection. Programming is accomplished via joystick 
using Hubotic’s Speakeasy robot language. Options in¬ 
clude a sentry package with a heat, smoke, and intru¬ 
sion alarm, and a remote telephone center. 

Personal Robotics Corporation’s RoPet-HR ($2499) 
can vacuum, serve drinks, and sense and challenge in¬ 
truders. Preprogrammed ROM cartridges are available 
for most functions, or you can program RoPet in BASIC. 
RoPet can also respond to verbal commands. 

RB Robot Corporation’s RB5X ($2295) robot can act 
as a sentry, using a sonic range finder to create a “pic¬ 
ture” of its environment. If that picture changes, the 
robot sounds an alarm. An optional arm allows RB5X 
to lift and manipulate objects up to one pound. RB5X 
can be programmed with Tiny BASIC via any computer 
with an RS-232 port and terminal software. □ 
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Computer dreams. 
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I ntroducing the new COMPAQ DESKPRO'." 

COMPAQ combined the best features of the best 
desktop computers. And then added exclusives you won’t 
find on others. Today they're together in one personal 
computer. The COMPAQ DESKPRO. 

The COMPAQ DESKPRO is the most expandable 
desktop you can buy. It can grow as you grow, with up 
to six available expansion slots and four storage devices, 
including a unique fixed disk drive backup—all inside the 
computer instead of out, saving your desk from clutter. 


It's the most rugged desktop, too, because it’s the only 
desktop with a shock-mounted mass storage compartment 
to help keep disk drives in alignment and help protect you 
from losing data, downtime, and dollars. 

Its also the most compatible desktop, giving you true 
hardware and software compatibility with the industry’s 
most popular personal computers. The COMPAQ 
DESKPRO runs thousands of programs written for the 
IBM* PC and XT right off the shelf. Which brings us to the 
next point. 


■rn*. COMPAQ* is a Registered Trademark and COMPAQ DESKPRO" is a Trademark of COMPAQ Computer Corporation. IBM- is a Register Trademark of International Business Machines Corporation. 
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Dream computer. 


1 1 , industry leader in compatibility. 


, / ,#/id graphics on one screen, not two.. 


1 *vvr rand space for almost unlimited - 
»run sion. 


\. i I up to 640K of memory on 
i ./r 77 i board and save expan- - 
I' >11 slots. 










1 1 II IS software 2X to 3X faster. 





I hiique shock mounting helps 
i <i otect your data and hardware 
Investment. 


i, imiliar layout enhanced 
' with LEDs on caps and num- 
hekkeys. 


a »A1 B fixed disk drive 
n >A1/3 fixed disk backup 
(Wt »diskette drives 


i kc lusive tape backup helps 
i>n)t:ectdata. 


The COMPAQ DESKPRO is the fastest truly compatible 

■ lesktop you can buy. It’s two to three times faster than the 
ii idustry standard. That saves time now. And in the future. 

i; software becomes more sophisticated and integrated, it 
will save you even more time as well as protect your per- 
\i mal computer investment. 

But there's more. We gave the COMPAQ DESKPRO one 
i ,i her feature not found on any other machine. You can 

■ lioose between an amber or green dual-mode monitor 

t hat displays high-resolution text and graphics with equal 


brilliance, saving you the cost and clutter of a second monitor. 
See the Dream Computer. Then pinch yourself. Its for real. 
For the location of the nearest Authorized COMPAQ 
Computer Dealer, or for a free brochure, call 1 - 800 - 
231 - 0900 , Operator 5 or Telex #795437 COMPAQCOMP HOU. 

comPAU 


li simply works better. 
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Epson Line. 

A printer for all reasons. 


Epson is the best-selling name in 
printers for small computers the 
world has ever seen. 

Because we make the right printer 
for virtually every computer. And 
every job. 

Something for everybody. 

Our reliable, affordable RX™ Series 
printers, for instance, are perfect for 
the small business or home user. Our 
FX-80™ and wide-carriage FX-100™ 
provide all the speed, graphics capa¬ 
bility and features anyone could ask 

3415 Kashiwa Street. Torrance, California 90505 • Call (800) 421-5426 for the Epson dealer in your area. In California call (213) 539-9140. 

Epson is a registered trademark of Epson Corporation. RX. FX-80. FX-100 and LQ-1500 are trademarks of Epson America. Inc. 
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for. And our new LQ-150CT" 
tonishing breakthrough for business 
—it switches effortlessly between let¬ 
ter quality and high speed draft 
printing. 

What’s more, any printer you buy 
in the U.S. with the Epson name on 
it is guaranteed for a full year. Which 
is four times longer than the guaran¬ 
tee on most printers. 


Get on board. 

No matter what kind of computer 
you own, or what job you intend for 
it, your printer should be an Epson. 

Because we build a better printer, 
price it fairly, guarantee it longer, 
and give you the one thing you don't 
always get from a printer company. 
A choice. 


Number one. And built like it. 


EPSON 

EPSON AMERICA, INC. 

































SYMPHONY 



FRAMEWORK 

SQUARE OFF 


W HEN it comes to busi¬ 
ness software, Lotus 
Development Corpora¬ 
tion and AshtonTate 
have well-deserved reputations for 
doing things right. Lotus’s over¬ 
whelmingly successful 1-2-3 seems 
to be everyone’s favorite spread¬ 
sheet, and AshtonTate’s dBASE II 
has brought powerful data-manage- 
ment capabilities into the realm of 
desktop personal computers. 

So it is with great expectations 
that business people welcome these 
two industry leaders to the all-in-one 
productivity tool market. Lotus’s 
Symphony and AshtonTate’s Framework, a pair of re¬ 
cently introduced integrated packages for the IBM Per¬ 
sonal Computer, promise significant advances in both 
convenience and power. 

It’s no coincidence that Lotus and Ashton-Thte 
originally scheduled the releases of their new packages 
for the same day—each company knows who the com¬ 
petition is, and neither flinches from meeting it head- 
on. Both firms are investing massive sums to promote 
their new products. But the market for such systems 
is so big (some estimates place it at over $200 million) 


You’ll be in a state 
of feature-shock 
after looking 
at these integrated 
packages from 
two industrg leaders 

by Tbm McMillan 


that neither company is likely to be 
a loser in this promotional battle. At 
worst, one will find itself less a win¬ 
ner than the other. However, the en¬ 
try of these two reputable software 
names could spell doom for smaller 
companies that had hoped to cash in 
on the integrated software boom. 

Both Symphony and Framework 
are aimed at business managers and 
analysts, but each has its own special 
appeal. Because Symphony builds 
on the basic design of 1-2-3, it’s a 
natural step up for 1-2-3 enthusiasts 
■ - who need word-processing and com¬ 

munications functions. Framework, 
on the other hand, includes an integrated outlining 
feature that is sure to attract a following. 

Each program offers spreadsheet, word-processing, 
database management, and graphics capabilities man¬ 
aged through on-screen windows. Also, each includes its 
own programming language for customizing advanced 
applications. Nonetheless, the concepts that underlie 
their basic designs set the two products apart. In this 
article I’ll examine the important features of Symphony 


Tbm McMillan is an associate editor of Popular Computing. 
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SYMPHONY 


LOTUS 

Symphony s somewhat stark windowing interface eschews desktop trappings, giving you instead a clean, no-nonsense look. 


and Framework and then highlight the ways in which 
they differ. This should help you decide which integrated 
package would best suit your style of work. 

Ready, Maestro? 

Many have already dubbed Symphony an enhanced 
1-2-3, and this is accurate to some extent. But it is an 
oversimplification to say that Symphony consists of 
1-2-3’s spreadsheet, database, and graphics capabilities 
with word-processing and communications functions 
tacked on. The use of windows and some significant ad¬ 
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ditions to the spreadsheet and database distinguish 
Symphony from its predecessor. 

But Symphony does capitalize on many of the design 
elements that have ushered 1-2-3 to stardom. The new 
program's menu-based command structure and control 
panel for display of prompts and entries look almost ex¬ 
actly like those in 1-2-3, and naturally the appearance 
of the spreadsheet is the same. 

More functions mean more commands, though. Sym¬ 
phony handles the extra load by giving you two separate 
top menus that organize specific commands in multi- 


Photographs by Paul Avis 
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-- FRAMEWORK -- 

ASHTON — TATE 

Framework’s desktop environment may at first look cluttered, but the consistency of its design makes it easy to use. 


level, tree-like structures. One menu contains commands 
for operations common to all applications, such as 
creating and manipulating windows, saving files, and 
printing. The other top menu presents application- 
specific commands that differ according to which ap¬ 
plication is currently active. 

Both top menus branch to submenus that let you fur¬ 
ther specify a command. For instance, to adjust the 
width of a spreadsheet column, you’d call up the top 
menu containing spreadsheet commands, from which 
you’d select Width. This would give you a submenu from 


which you’d choose Set. Symphony’s menu structure 
could be intimidating to a first-time user, but it is quite 
logical. Given a little experience, you’ll find yourself typ¬ 
ing two- or three-letter sequences for commonly used 
commands without even looking at the menu display. 
In effect, Symphony becomes a command-driven pro¬ 
gram when you no longer need the guidance of menus. 

Working Through Windows 

Symphony uses on-screen windows to coordinate its 
five applications. When you first start the program, a 
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At a Glance 



Name: Symphony 

Type 

Integrated business applications package 
including spreadsheet, word-processing, 
database, graphics, and communications 
software with built-in programming 
language 

Manufacturer 

Lotus Development Corp. 

161 First St. 

Cambridge, MA 02142 

(617) 492-7171 

Price 

$695 

Format 

Eight 514-inch floppy disks, one each 
for system, help, installation, driver 
library, utilities, and Print Graph, two for 
tutorial 

Computer 

IBM Personal Computer with 320K bytes 
of RAM (minimum) and one floppy-disk 

drive; graphics adapter required for 
display of charts and graphs; supports 
color display with appropriate hardware 

Documentation 

Introduction, Flow-To, and Reference 
manuals, glossary, disk-based tutorial, 
context-sensitive help screens, quick- 
reference card, function-key template 

Audience 

Business users needing an array of ap¬ 
plications in a tightly integrated package 

Name: Framework 

Type 

Integrated business applications package 
including spreadsheet, word-processing, 
database, and graphics software, DOS 
access for running stand-alone PC-DOS 
applications, and built-in programming 
language 

Manufacturer 

Ashton-Tate 

10150 West Jefferson Blvd. 

Culver City, CA 90230 

(213) 204-5570 

Price 

$695 

Format 

Four 5 % -inch double-sided floppy disks, 
including one system and help disk with 
backup, one tutorial disk, and one disk 
containing sample files 

Computer 

IBM Personal Computer with 256K bytes 
RAM (minimum) and two floppy-disk 

drives; graphics adapter will provide 
higher resolution; supports color display 
with appropriate hardware 

Documentation 

Reference and tutorial manuals, Read 

Me First book, Power User's Guide to 
Framework, disk-based tutorial, 
function-key template, and context- 
sensitive help screens 

Audience 

Business users needing an array of ap¬ 
plications in an integrated environment 


spreadsheet window named Main is displayed. Beyond 
that, it’s up to you to create additional windows, indicate 
the types of applications they contain, and give them 
unique names. 

When you’ve made a new blank window, you’re 
prompted to indicate what sort of work it will contain 
by selecting Sheet (spreadsheet), Doc (word processing), 
Graph, Form (database management), or Comm (on-line 
communications). The type you choose is displayed in 
the window itself and in the control 
panel when that window is active. 

Because it’s likely that you will have 
more than one window of a given 
type, you must give each window a 
unique name. You can also create 
windows with the Window Pane 
command, which splits the active 
window horizontally, vertically, or 
both ways, giving you new windows 
of the same type. 

The Window Layout commands let 
you adjust the size of a window and 
move it around the screen. Several 
smaller windows can be displayed at 
the same time, and you can expand 
any one of them to full-screen size with the Zoom func¬ 
tion key. If your windows are too big to be viewed 
simultaneously, they will overlap each other like a stack 
of papers, with the active window on top. 

Switching between windows of different types is all 
you have to do to change Symphony’s active application. 
(You can also change a window’s type, but the window¬ 
switching approach seems more convenient for most 
purposes.) Symphony offers two ways of switching the 
active window: the Window function key flips through 
your stack of windows one at a time, and the Goto func¬ 


tion key will take you directly to the window you specify 
by name. 

Symphony’s well-implemented windows make it easy 
to manage the variety of applications that might be in¬ 
volved in any given project. Like the command menus, 
the windowing functions might be confusing at first. But 
after a couple of days of experience, using them to con¬ 
trol this powerful system will become second nature. 

Inside the Windows 

Symphony’s various applications 
windows open onto what is essen¬ 
tially a single large workspace. If 
you have entered figures in a Sheet 
window and then open a new win¬ 
dow designated for word processing, 
for example, you’ll still see the data 
you entered in your spreadsheet. Tb 
begin entering text, you have to 
move to a blank area of the underly¬ 
ing worksheet. 

This single underlying data struc¬ 
ture is the conceptual key to Sym¬ 
phony’s entire design, and it offers 
a number of advantages. First of all, 
it is the basis of the system’s tight integration of applica¬ 
tions and the data they contain. Because you’re always 
working with the same extensive data set, any change 
you make or new data that you enter in one context will 
be reflected when you switch to another. A given piece 
of data is in the same worksheet cell no matter what 
the application, and the windows are something like 
templates that rename the worksheet cells to suit the 
application. 

Speed of operation is a second big bonus that Sym¬ 
phony’s unified data structure yields. Because a change 


YMPHONY 
is a tool that you 
work with , while 
Framework is an 
environment that 
you work within. 
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2 Reasons 

Investors Are Getting 
“Street” Smart. 
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The Apple® He 



Dow Jones 
Investor’s Workshop™ 


If you venture on Wall Street, you have to know the territory. 
Now a new software product from Dow Jones improves your 
“Street” smarts. 

The Dow Jones Investor’s Workshop™, developed especially 
for the Apple lie, brings you: 

• The latest stock quotes (delayed a minimum of 15 min.) 
and business news from Dow Jones News/Retrieval®, the 
leading online information service. 

• Reports that show you exactly what your portfolio is 
doing, at the touch of a few keys. 

• Charts* that give you a clear picture of your stocks’ 
performance, helping you know when to buy and when 
to sell. 

Also Runs on the He and II Plus 

The Dow Jones Investor’s Workshop runs on the Apple® lie 
and II Plus, as well as the lie. It’s so easy to use, you’ll be 
creating charts and reports moments after you’re up and running. 
With a suggested retail price of $149 and full support from our 
toll-free Customer Service hotline, the Investor’s Workshop is a 
value any investor can appreciate. 

Now you can be “Street” smart. 


DowJones 

Software" 


For more information call 1 _ 800 _ 345 _ 8500 CXt. 24(1 (Alaska, Hawaii and foreign call 1-215-789-7008 ext. 240) or... 


send this coupon to: Ms. Lynn Filippone, Dow Jones & Co., Inc., PO. Box 300, Princeton, N.J. 08540. 

P09 

Name- 

Address---— 

City_State-Zip- 

Phone Number(s)--- 


‘The chart in this ad (and, incidently, in most 
Apple ads for the lie) is a Price and Volume bar 
chart that shows the performance of the Dow Jones 
Average over a six-month period. You can also 
construct Moving Averages and Trend Lines. 

Dow Jones News/Retrieval is a registered trademark of 
Dow Jones & Co., Inc Dow Jones Investor's Workshop 
is a trademark of Dow Jones & Co., Inc. 

Apple and the Apple logo are registered trademarks 
of Apple Computer, Inc. 

Copyright © 1984 Dow Jones & Company, Inc. 

All Rights Reserved. 
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SYMPHONY & FRAMEWORK 


you make to data in one application does not have to 
be replicated in other parts of a file, Symphony offers 
the same comparatively blazing speed that has endeared 
1-2-3 to so many productivity-conscious users. 

Of course, there are some tradeoffs in this design. As 
mentioned above, the fact that new windows open onto 
the same worksheet can be somewhat disorienting. Also, 
the single underlying data structure means that you can¬ 
not have two distinct spreadsheets, for example, active 
at the same time. While it’s true that you could create 
two essentially separate sheets in different areas of the 
worksheet, this is not quite as neat as having self- 
contained sheets dedicated to specific applications. 

Storing data in a single worksheet also dictates how 
all data-based operations are handled. Rather than en¬ 
visioning data as discrete units or objects, the Symphony 
user would do better to focus on the operation itself. 
Indeed, this is exactly how you are led to manipulate 
data in Symphony: you specify the operation first, then 
indicate the range of data cells to which it applies. As 
we’ll see, the most profound difference between Sym¬ 
phony and Framework stems from the divergent ways 
the two programs treat the data you enter. 

Symphony’s Applications 

A complete rundown of all the applications features 
Symphony offers would take us far beyond the scope of 
this article, but let’s look at the five applications one by 
one to assess their powers on a general level and note 
especially important capabilities. 

Spreadsheet— Lotus’s 1-2-3 has become the spread¬ 
sheet of choice among personal computer users, and its 
basic design has not been tampered with in its Sym¬ 
phony incarnation. But there is one significant addition: 
besides handling numeric calculations and formulas, 
Symphony’s spreadsheet functions can be applied to 
strings of text characters. This gives you greater con¬ 
trol over applications in which numbers and text are 
combined, such as the generation of reports based on 
spreadsheet and database records. 

Word Processing— Symphony’s word processor is a 
model of simplicity. Rather than attempting to cram 
every feature of Wordstar into its integrated package, 
Lotus has rolled almost every word-processing function 
that would be needed for preparing routine documents 
into a package that is quite easy to use. Word wrap, 
automatic reformatting, insert and overstrike modes, 
global search and replace, easily adjustable format lines 
that can be named and saved for reuse, and the capabil¬ 
ity to print headers and footers are all offered. Perhaps 
the only serious shortcoming is the lack of an Undo com¬ 
mand. You’ll not find Undo anywhere in Symphony, but 
it is most sorely missed in word processing. You can 
always back out of a command that has not been finally 
issued, but once you hit Return, it’s too late for second 
thoughts. 

Graphics— Symphony’s graphics capabilities are 
similar to those found in 1-2-3, except for the addition 
of high-low-open-close graphs of stock market statistics. 
As with 1-2-3, a separate Print Graph program must be 


used to obtain hard copy. While some of the software 
systems now on the market offer integrated printing of 
graphs and text, Lotus was unwilling to make the 
sacrifices in speed of operation that such an implemen¬ 
tation would demand. Symphony’s graphics software 
will run on a monochrome system without graphics 
adapter—you won’t be able to preview graphs on your 
screen, but you will be able to print them. On systems 
with bit-mapped graphics displays, you can either con¬ 
figure Symphony to display graphs and data or text 
simultaneously or select toggle mode, which lets you 
switch between standard displays and graphics displays. 
Appropriate hardware enables Symphony to display 
graphs in color. 

Database Management— Lotus calls Symphony’s 
database forms-oriented, which essentially means that 
all work in a Form window—whether entering, updating, 
deleting, or sorting—is done via the form you have set 
up to organize the fields in each record. Because both 
the Symphony program and your active data must re¬ 
side in your computer’s internal memory, you don’t have 
much memory available for storing particularly large 
databases. Thus the most effective use of the database 
functions is for complex analyses of limited amounts of 
data or parts of a larger database. 

Communications— Symphony’s powerful communica¬ 
tions capabilities include sending data at baud rates 
from 110 to 9600, using pulse and TDuchTbne dialing, 
automatic answering, error checking with the 
XON/XOFF protocol, echoing of transmissions on your 
own monitor, switching between voice and data com¬ 
munications, and capturing of incoming files to the 
worksheet or directly to your printer. All of these func¬ 
tions, together with parity settings, word length, and 
other parameters, are controlled via setting sheets that 
you can name and store for later use. 

Advanced Capabilities— Symphony includes not only 
basic macro capabilities but also a powerful program¬ 
ming language of its own. Macros—reusable keystroke 
or command sequences that can be called up by one or 
two keystrokes—can be created very easily with the 
Learn mode, which tells Symphony to remember the 
keystrokes used in a given operation. Using macros 
and/or the programming language, an experienced user 
or consulting programmer can enhance the system’s 
capabilities to suit particular needs in a way that is im¬ 
possible with most stand-alone applications packages. 
One could, for example, create a routine that would 
automatically call a remote database, log on, retrieve 
specified information, enter it in a spreadsheet, display 
it graphically, update running averages, and even gen¬ 
erate a form-letter report based on the new information. 

Other special features of Symphony include a 
Translate utility that lets you move DIF and dBASE 
II files into Symphony or translate Symphony files into 
those formats. As with 1-2-3, you can suspend a Sym¬ 
phony session to access a PC-DOS program. Also, Sym¬ 
phony contains the hooks for what Lotus is calling “add¬ 
ins’—^tightly integrated enhancements such as spread¬ 
sheet templates, spelling checkers, decision-support 
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SYMPHONY 


FRAMEWORK 


The Services menu, seen at the top of this 
screen, lets you create new windows and 
handle other system-wide functions such 
as printing and filing. 


Using the Create menu, you can make 
new windows and set parameters such as 
column width. The option you last se¬ 
lected is highlighted as a default choice. 


This straightforward Settings sheet lets 
you specify communications parameters 
such as baud rate and parity, thus simpli¬ 
fying the process of going on line. 



A familiar display in a new setting—the 
DOS Access frame lets you run stand¬ 
alone MS-DOS programs without 
leaving the integrated environment. 


Syeei and type of transmission 
imilfl/M" Phone Terminal Send 

Break Handshaking Capture Login 

iiM 

Name Quit 

| Interface 


Terminal 


Send 



Baud: 

110 

Screen: 

Window 

EOL: 

\a 


Parity: 

Hone 

Echo: 

No 

Delay: 

0 


Length: 

7 

Linefeed: 

Ho 
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Stop bit's 

1 

Backspace- 

Backspace 

Break: 

60 
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Wrap: 
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Delay: 

8 
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60 
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Outbound: 

Yes 
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15 
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Capture: 
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Range: 

No 






Printer: 

No 

mications 


Settings 






Setting s• 


packages, presentation-graphics software, and the like. 
Such add-ins will be developed by Lotus itself or by 
closely licensed independent software developers, and 
some should be available by the end of this year. 

Framework: What’s in a Name? 

Just as the name Symphony suggests the orchestra¬ 
tion of diverse applications, so too has Ashton-Thte 
chosen a name for its new package that gives some clues 
to its nature. Whereas Symphony is a system that you 
work with (or conduct, as it were), Framework is more 



appropriately described as an environment that you 
work within. 

While it offers many of the same powers as Symphony, 
Framework has a distinctly different feel. In develop¬ 
ing the software’s user interface, designer Robert Carr 
tapped the potential of the much-discussed desktop 
metaphor without taking the notion too literally. 

The name Framework also complements two of the 
features that set the product apart from Symphony. In 
addition to spreadsheet, word-processing, database, and 
graphics functions, a powerful outlining application 
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SYMPHONY 

This Settings sheet puts system configura¬ 
tion parameters for printer type, text for¬ 
mats, and program start-up defaults at 
the Symphony user's fingertips. 


SETTING 

PARAMETERS 


FRAMEWORK 

The ever-present top menu divides ap¬ 
plications so that settings for various con¬ 
texts are handled through submenus like 
this one for numerical formats. 


unique among integrated packages helps you organize 
the various aspects of any project. Also, a window called 
DOS Access lets you run any stand-alone PC-DOS pro¬ 
gram without leaving the Framework environment. But 
before detailing these, let’s start from the top. 

When you first start Framework, you see a shaded 
area that nearly fills your screen. Above it is a one-line 
menu offering Disk, Create, Edit, Locate, Frames, 
Words, Numbers, Graphs, and Print—this is your access 
to all of the system’s functions. Selecting any one of these 
items opens a pull-down menu that overlays the shaded 
background. 

Framework’s menu structure is “flatter” than Sym¬ 
phony’s in that you rarely have to go beyond two selec¬ 
tions. The pull-down menus are more than novelties, for 
they display significant information in addition to listing 
your choices. For instance, options that you cannot in¬ 
voke in the current context are displayed in italics, and 
default settings for field lengths, column widths, and the 
like are indicated on the menu and can be adjusted as 
you select the corresponding items. Also, the item that 
you chose the last time you accessed a given menu is 
highlighted to indicate its status as a default selection, 
giving Framework a degree of self-adaptation to the par¬ 
ticular sort of work you typically do. 

Like Symphony, Framework permits the so-called 
power user to indicate menu choices by typing the first 
letter of the selection. Someone familiar with the avail¬ 
able options and quick on the keyboard could enter a 
complex command in a split second without waiting for 
the menu to be displayed. 

Not surprisingly, Framework’s windows are called 
frames. As is the case with Symphony, they are the 
means of controlling which of the system’s applications 
is active at any moment. You create each frame, dedicate 


it to a particular application, give it a unique name, and 
adjust its size and position on the screen as you desire. 
You can stack a bunch of frames on the screen and page 
through them with the + and - keys, but it’s neater 
to store inactive frames on disk. A directory of frame 
names, always displayed in the lower right corner of the 
desktop, makes the storage and reaccess of frames so 
convenient that putting one away even for a few minutes 
is no bother. 

But suppose you’re going to be working all day on a 
long word-processing document and could do without 
the desktop display. No problem—a single function key 
will expand your word-processing frame to the point that 
its borders seem to be just beyond the edges of your 
screen, leaving you in what by all appearances is a stand¬ 
alone word-processing program. 

Beneath the Desktop 

Rather than giving you different avenues to the same 
data structure as Symphony’s windows do, Framework’s 
frames are discrete units—each contains its own data, 
and each is stored as a separate disk file. Because one 
frame can contain another, you’ll find that you’re work¬ 
ing in an environment that has a sense of depth to it. 

This approach to integration carries advantages and 
disadvantages. Because the data entered into and gen¬ 
erated by separate applications is stored as discrete 
units, the automatic linking accomplished by Sym¬ 
phony’s single worksheet is not in effect in Framework. 
Indeed, if you want one frame to reflect changes made 
in another, you must interlock them overtly by insert¬ 
ing a reference to the second frame in the first. Con¬ 
versely, though, frames that are interlocked or created 
within other frames give you an environment that is in 
certain ways more tightly integrated than Symphony’s. 
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You bought a computer to cultivate jour kids’minds. 
Make sure it’s bearing fruit, not growing vegetables. 


Introducing a whole crop of Learning 
Adventure games from Spinnaker. 

When it comes to cultivating adventurous 
young minds, the computer’s potential is 
endless. 

Unfortunately, the search for software 
t hat makes the most of that potential has 
been endless, too. 

That is, until Spinnaker created the 
Learning Adventure Series. A unique collec¬ 
tion of games that reward curiosity with 

It’s New! TRAINS.™ 

You're in charge of an old-time 
railroad - and whether it turns 
into a bonanza or a bust depends 
on how well you run it. But either 
way you’ll find that working on 
this railroad is a challenge-and a 
lot of fun! Ages 10-Adult. 


hours of adventure and learning. So the 
time kids spend with our games will help 
them develop valuable skills. Instead of just 
tired thumbs. 

But what really makes our Learning 
Adventure games unique-educational value 
aside-is how much fun they are. Which isn’t 
too surprising when you consider you can 
do things like bargain with aliens, search a 
haunted house, or build your own railroad 
empire. 

It’s New! 

ADVENTURE 
CREATOR.™ 

Design a challenging adventure 
game that you or a friend can 
tackle-or let the computer 
design one for you. It’s complex, 
exciting-utterly addictive! 

Ages 12-Adult. 


In fact, our games are so much fun, kids 
will really enjoy developing some very impor¬ 
tant skills. Deductive reasoning, note taking, 
and problem solving, for instance. 

So, if you’re in the market for software 
that will truly cultivate young minds, pick the 
Spinnaker Learning Adventure Series. 

It’s the best way to be sure your search 
will be fruitful. 

Spinnaker Learning Adventure games are available 
for Apple.® Atari,® IBM® and Commodore 64™ home 
computers. 

__— IN SEARCH OF 

THE MOST 
AMAZING THING.™ 

It isn’t easy to find-even in 
your B-liner. But you’ll have help 
from your Uncle Smoke Bailey 
as you search the universe to find 
the Most Amazing Thing. 

Ages 10-Adult. 


SP/MNA/tm 


We make learning fun. 


Disks for: Apple. Atari. IBM. and Commodore 64. 
Cartridges for: Atari and Commodore 64 

(ADVENTURE CREATOR only). 


Circle 94 on inquiry card. 

Aii|)|i\ Atari and IBM are registered trademarks of Apple Computer. Inc., Atari. Inc. and International Business Machine Corp. Commodore 64 is a trademark of Commodore Electronics Ltd. (01984. Spinnaker Software Corp. 
Allrights reserved. 











































COMPUTER SHOW 




an Francisco 

onvention Center/Brooks Hall 
sptember 6-9 



f you missed the second BYTE Computer Show which was held in June at the Los Angeles Convention Center, you can 
catch us at the third BYTE Computer Show in San Francisco in September! This is the reason we have regional 
shows—so you don’t have to travel ’cross country to participate. 

And, participate you will, because BYTE Shows are “selling” shows—where you can buy, not just look! 
BYTE and Popular Computing subscribers enjoy special reduced admission prices to all BYTE 
Shows, their conferences and seminars. Each seminar is targeted to the interests of our subscrib¬ 
ers, led by such BYTE and Popular Computing favorites as Jerry Pournelle. 

The BYTE Shows are professionally produced by The Interface Group—the 
same pros who bring you the Comdex Shows. Their show “know-how”, 
combined with BYTE’s and Popular’s editorial expertise, make the 
BYTE Shows ideal information centers and shopping marts 
for our subscribers. 

* Further information on our subscribers’ exclu¬ 

sive benefits will be coming to you by mail. 

So plan to be in San Francisco’s Con¬ 
vention Center/Brooks Hall on 
September 6-9, or, at the 
BYTE Show nearest you! * 
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How Can You Avoid Getting 
Trapped Under An Ancient 
Word A IAm Processor? 


Buy Word 
Perfect! 


whether you are in “edit” or “create” 
mode. Your word processor should 
do it automatically and WordPerfect 
does. WordPerfect lets you think in 
terms of ideas, not pages. It is simple 
enough that you quickly forget about 
the mechanics and your writing flows 
easily. 

So if you don’t want to be caught 
under a word processing monster, try 
WordPerfect. We’re certain it will 
improve the quality of your writing. 


Once upon a time, word processors 
were monstrous things. Dot com¬ 
mands, page orientation, and separate 
editing, formatting and printing pro¬ 
grams turned them into lumbering 
beasts. Only a well-educated pro¬ 
grammer would dare don his armor 
and tackle such a beast — not a plea¬ 
sant task for a modern secretary, 
executive, or writer. 


Then came WordPerfect and the 
beast was slain. 


WordPerfect was designed to work 
for you not against you. WordPerfect 
has no command language to compli¬ 
cate your writing. Pressing a single 
key is all it takes to 

bold, underline or center. 

When writing, you don’t want to 
worry about page formating, making 
room for headers or footers, or 




You’ll love it — 
not only for the features 
we’ve built in, but 
also for the 
antiquities 
we’ve 
left out. 


SATELLITE SOFTWARE INTERNATIONAL 



288 WEST CENTER STREET, OREM, UTAH 84057 (801)224-4000 TELEX 820-618 
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SYMPHONY & FRAMEWORK 


But the compartmentalization of Framework’s data 
has its most profound effect on the way you manipulate 
data. The environment is object-oriented in that for any 
operation, you first specify a data object (spreadsheet 
cell or range, block of text, database entry, or whatever), 
then the operation, and finally, if appropriate, the desti¬ 
nation (recall that in Symphony you specify the opera¬ 
tion first). I predict that many users will find Frame¬ 
work’s environment more intuitive. It is analogous to 
writing a simple sentence—subject first, then verb, and 
object last. Most of today’s linguists and philosophers 
believe that this object orientation is an accurate model 
of the way human beings develop any idea, and Frame¬ 
work’s emulation of it can only make the program a more 
natural tool. 

These considerations bring up Framework’s outlining > 
capability, which is more appropriately treated here as 
a part of the environment even though it is framed as 
an application. Calling this powerful feature an outline 
is something of an understatement, though—you’ll be 
underestimating its potential if you have in mind your 
eighth-grade history assignments. 

Framework’s outline provides a flexible structure in 
which you can enter and manipulate topics, headings, 
or other categories of your report (for example). But its 
most powerful applications come into play when you 
coordinate your outline headings with the names of the 
frames containing pieces of the report you’re working 
on. In such cases, the Framework outline automatically 
displays the type of work each frame involves. Thus a 
quick glance at the outline will reveal which parts of 
your report contain spreadsheets, graphs, word¬ 
processing documents, database analyses, and so on. 

Because the outlining feature makes it easy to shuf¬ 
fle the pieces of your report while giving you the op¬ 
portunity to view its entire structure, it is a tremendous 
aid in large-scale reorganization of big projects. As long 
as the frames under each heading are interlocked, you 
can move extensive blocks of material in one simple, vir¬ 
tually self-evident operation. Also, the outline serves as 
a preformatted table of contents when it’s time to print 
your report. 

Moreover, the outline gives you a thought-provoking 
model of the best way to use Framework’s particular 
style of integration. For example, using the outline as 
a model, a middle manager responsible for sales made 
by a number of representatives could merge their in¬ 
dividual spreadsheet-based reports into one comprehen¬ 
sive spreadsheet for bottom-line analysis. Any 
Framework user is likely to find that working with the 
system’s outlining functions serves as a high-level 
tutorial in how to implement Framework to its best ad¬ 
vantage. Ashton-Thte has enlivened the integrated soft¬ 
ware scene by introducing this unique player rather than 
merely recasting the same traditional applications in a 
new setting. 

Traditional Applications 

Framework offers full-featured routines for spread¬ 
sheet analysis, word processing, database management, 


and graphics. (At the time of this writing, Ashton-Tate 
also indicated that communications functions would be 
integrated into the final product, but they were not a 
part of the prototype version I looked at.) These tradi¬ 
tional applications contain most of the features of stand¬ 
alone programs, and indeed, when you’re working with 
one in full-screen mode, it’s easy to forget that you’re 
inside an integrated software package. 

Spreadsheet— Framework’s spreadsheet is very 
similar to 1-2-3’s. Its array of built-in functions puts it 
on roughly equal footing with Symphony’s spreadsheet, 
and these functions will accept the names you have as¬ 
signed to rows and columns rather than requiring 
specific addresses of cells. As for speed, initial tests in¬ 
dicate that Framework’s spreadsheet will be in the same 
league as Symphony’s. 

Word Processing —Framework gives you on-screen 
display of attributes like boldface, underlining, and 
italics, and these can be assigned to text in any applica¬ 
tion. In a word-processing frame, you can move or copy 
blocks of text, search for and replace words or phrases, 
create headers and footers, and center or justify text. 
Word wrap and dynamic reformatting of text are 
automatic. Also, the fact that Framework gives you an 
Undo command (which will work even on itself) puts 
Ashton-Tate ahead of Lotus when it comes to applica¬ 
tions in which words and text take precedence over 
numbers and spreadsheets. 

Graphics —Framework lets you create graphics di¬ 
rectly from the spreadsheet and display them simulta¬ 
neously with text on the same monochrome display (ad¬ 
ditional graphics hardware will enable you to get higher 
resolution and color displays). Unlike Symphony, the 
program is able to print text and graphics together. 
Line, bar, stacked bar, and pie charts are offered, and 
when created from a spreadsheet that has labeled rows 
and columns, the labels are automatically displayed on 
the graphs. Although Symphony’s graphics offer some 
more advanced features, Framework’s ability to display 
and print graphs together with text makes its graphics 
a more fully integrated application. 

Database— Framework’s database functions are easy 
to use and quite powerful, but as with Symphony, the 
fact that the program is memory based limits database 
size. This integrated application will not challenge 
Ashton-Thte’s dBASE II or even Friday, and as if to 
underscore this, Framework can search and sort (but 
not update) files created with those stand-alone 
programs. 

Advanced Applications 

Besides its unique outlining feature and the traditional 
applications just described, Framework also offers two 
more advanced features: a DOS Access frame and a so¬ 
phisticated programming language called Fred. 

As a facility for obtaining more specialized applica¬ 
tions, Framework’s DOS Access frame represents an ap¬ 
proach quite different from Symphony’s “add-in” poten¬ 
tial. While Lotus will equip Symphony with an assort¬ 
ment of tightly integrated enhancements, Ashton-Tate 
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SYMPHONY 

Issuing the File Retrieve command gives 
you this display, which lists all file 
names and shows the size and date of last 
update for highlighted file name. 



FRAMEWORK 

The integrated outlining function , 
Framework's most novel aspect , should be 
invaluable to those whose work involves 
large-scale reorganization of documents. 


In its most basic configuration, the 
system lets you toggle between displays of 
text or data and full-screen graphics 
displays like this bar chart. 


While you can display graphs and text on 
the same screen, you can instantly get 
this sort of full-screen display of any 
frame at the touch of a function key. 



has sacrificed absolute integration to let you use stand¬ 
alone PC-DOS applications programs without leaving 
the Framework environment. Given a computer with 
enough memory, you can even run powerful programs 
like 1-2-3 in the DOS Access frame. 

You cannot fully incorporate an external application 
into Framework, however. There is no easy way to link 
an outside application so that recalculation would 
become automatic, but you can integrate text files pro¬ 
duced by the program you run in the DOS Access frame. 
For instance, you could overcome Framework's lack of 


communications software by running a stand-alone com¬ 
munications program in the DOS Access frame and then 
incorporating text files of incoming data into any 
Framework routine or application. 

Framework's macro capability and advanced program¬ 
ming language offer great potential for developing 
custom functions and routines. Because you store 
Framework macros either in frames of their own or in 
a special library frame that is automatically searched 
by the system, custom formulas that might apply to 
more than one set of data do not have to be copied to 
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Sharp Electronics Corp., 1909 E. Cornell, Peoria, IL 61614 

□ Please send me more information about Sharp’s PC-5000. 

□ Please set up a demonstration. 


Company. 


j^oes everywhere! 

For more information 
just call toll-free 
1-800-BE SHARP 
or send in the . "S 


Finally, Sharp’s PC-5000 puts desktop computing where it s never 
been before. In the field. Now you can do word processing on the train, 
information management on site and spread sheet analysis in your hotel 
room. You can now communicate with mainframes and databases. Plus, 
us designed so it can easily be integrated into your systems. 
Specifications: 

• Weighs under 10 lbs?/3!/2"H x 12"D x 13"W 

• 16-bit, 8088 CPU/128K expandable to 256K RAM A y 

• Two 5Vi floppy drives/320K each** / 

• Integrated 37 CPS whisper-quiet correspondence- 7 

quality printer** / Ay 

• MS-DOS® operating system/IBM® compatibility / / 

• Fold-down display for briefcase transporting/ / / 

8 lines x 80 columns / 

• 6-hour rechargeable battery / 

• Software offering—number processing, 
word processing, communications and 
information management 

• Direct connect modem** 

• Nationwide service program 

• Immediately available ^ 

So before you decide to buy a 0 

computer that’s not going anywhere, * 

look into Sharp’s PC-5000. It ^ 


\ Hhojt optional printer and modem, 
i . I >OS" is a registered trademark of Microsoft Corporation. 

' \\" is a registered trademark of International Business Machines Corporation. 

u |i Electronics Corp., Paramus, NJ 07652 
ude 74 on inquiry card. 
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nrvv local.ions before they will process additional data. 
A custom function that you develop to execute a pro¬ 
cess commonly encountered in your own particular line 
of work can be stored in the library frame and then 
called into play just as if it were a built-in function. 

Fred, Framework’s integral programming language, 
offers 140 verbs that give you the power to develop func¬ 
tions and routines tailored to your particular needs. In¬ 
deed, AshtonTate claims that a full-scale accounting 
package could be developed with Fred in less than one- 
third the time it would take to build it from scratch. Just 
as Symphony’s programming language does for Lotus’s 
product, Fred makes Framework a software tool open 
to virtually unlimited customization. 

So What’s the Difference? 

By now you’re probably suffering from the feature- 
shock that’s a common symptom of first encounters with 
these two remarkably powerful pieces of software. How 
can you ever figure out which is better suited to the 
work you do? Recognizing that the two products offer 
many of the same capabilities and thus answer many 
of the same needs, let’s contrast their notable differences 
to help you get a clearer picture. 

Both products are being introduced for the IBM Per¬ 
sonal Computer and its operationally compatible look- 
alikes. Symphony requires 320K bytes of random-access 
memory (RAM), while Framework will run under 256K 
bytes. It’s important to note, however, that these re¬ 
quirements are minimums—512K bytes of RAM will 
make either package more productive by expanding the 
amount of memory you have for your own data. And by 
the way, this brings up a point on which the buyer should 
beware: when anyone starts tossing around figures 
about the size of spreadsheets or the number of records 
in a database, be sure to ask just how much RAM you 
need to attain those capacities. 

Framework requires two floppy-disk drives, but Sym¬ 
phony will run on a machine with only one. This dif¬ 
ference is not so important for the office user, who will 
want a pair of disk drives for either program, but it does 
mean that Symphony has greater potential for future 
implementation on a kneetop portable computer. 

Regarding prices and availability, there are no dif¬ 
ferences. At the time of this writing, both Symphony 
and Framework were scheduled to be shipped on July 
2, and both carried suggested retail prices of $695. How¬ 
ever, registered 1-2-3 owners will be able for a limited 
time to get Symphony by trading in their 1-2-3 documen¬ 
tation and system disks and paying $200. 

Speaking of prices and availability, it’s important to 
note that at the time of this writing both Symphony and 
Framework were still getting their finishing touches. 
Rather late in the game AshtonTate announced that a 
communications program developed by a third party 
would be fully integrated into the Framework environ¬ 
ment by the time the product is officially released. Such 
a move is clearly to counter Lotus, and in turn it would 
be no surprise if one of the first Symphony add-ins were 
an outlining function. And this sort of competition will 


not end with the release of the first versions of the two 
products. As noted earlier, both packages will occasion 
a host of enhancements. Moreover, both companies are 
already at work on more powerful versions of today’s 
products. Indeed, at the recent Comdex in Atlanta, 
Lotus showed parts of what is going under the work¬ 
ing title of Symphony Plus, an expanded, even more 
capable package for the soon-to-be-released 512K-byte 
Apple Macintosh. According to Mitch Kapor, this mouse- 
controlled integrated program will be released in mid- 
first quarter of 1985. 

As I’ve suggested all along, the biggest difference be¬ 
tween the two products is the way they handle your data 
vis-a-vis the operations you apply to it. The advantages 
of Symphony’s single underlying data structure are 
clear—tight integration, optimum speed of operation, 
easy data manipulation, and the capacity for large files. 
For complex, quantified analysis of data, Symphony will 
be hard to beat. 

Framework’s structure is more hierarchical, and as 
such it is more suited to organizational tasks. If we say 
that Symphony’s particular advantages can be repre¬ 
sented as growing from its embodiment of the spread¬ 
sheet model as a universal data structure, then we’d 
represent Framework’s different feel and particular ad¬ 
vantages as contingent on the outline model, which in 
fact does seem to be the underlying concept of the 
system. 

What it all boils down to is that Symphony is better 
suited to working with numbers and formulas while 
Framework is more adept at handling words and ideas. 
There are some fallacies in this tidy statement—after 
all, formulas are born as ideas, Symphony does give you 
a capable word processor, and Framework contains a 
powerful spreadsheet. But it is nonetheless true that 
those whose work involves complex analyses of numeri¬ 
cal data and the creation of reports based on such 
analyses will probably be happier with Symphony. Con¬ 
versely, business people responsible for planning, 
writing, and revising lengthy documents that might in¬ 
clude charts and graphs of numerical data would be like¬ 
ly to find Framework the more appropriate tool. 

Naturally you’ll want to balance these fundamental 
concerns with careful consideration of important details. 
If you’re a 1-2-3 veteran, you’re likely to be swayed by 
the familiarity of Symphony’s user interface; if you’re 
a writer, Framework’s outline will impress you. You’ll 
also want to compare the promise of Symphony’s add¬ 
in enhancements with the benefits of Framework’s DOS 
Access frame. Finally, sit back and bask in the barrage 
of promotion that is being directed at the business soft¬ 
ware user—it’s a buyer’s market, and you’re in a posi¬ 
tion to command the kid-glove treatment. 

This brings up the final buyer’s tip: spend as much 
time as you can with both products before you make a 
decision. All the feature wars amount to nothing com¬ 
pared with how the software’s organization and style fit 
the way you work. Because it is on this level that Sym¬ 
phony and Framework differ most markedly, it is the 
most crucial aspect of your decision. □ 
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THE BEST THING NEXT TO 
IBM PC ISA SPINWRITER. 


Put a Spinwriter®next to your IBM® PC, or XT, 
ill get the best letter-quality printing available 
lywhere. Spinwriter is totally IBM plug-compatible 
ill works with every piece of IBM PC software. It 
mi works with all popular third party applications 
ickages. 

Depending on your needs, you can choose 
'tween our popular 350 wpm model 3550, or our 
-w 200 wpm model 2050. 

I loth give you world famous Spinwriter printing 
mlity and reliability. And both were made for the 
IM. That’s why 55% of the letter-quality printers 
"il with IBM PC’s are Spinwriters.* 

Spinwriter gives you over 60 different type styles, 
ich with up to 128 characters. 

« WORLD Magazine, July 1983 

h»writer is a registered trademark of NEC Corp. IBM is a registered 
ftmiuirk of International Business Machines Corp. 
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And there’s a forms handling 
option for every paper and forms 
handling need. Which means no 
matter what form your business takes, 
Spinwriter can handle it. 

So, if you want to get the most out of 
your IBM, get a Spinwriter. For more information, 
just call 1-800-343-4419; in Massachusetts call 
(617} 264-8635. 

Also available at: Entre, 1-800-HI ENTRE, 
Computerland stores (in California) 1-800-321-1101; 
(outside California) 1-800-423-3008, Sears 1-800-228-2200 
and IBM Product Centers. 

Find out why most IBM PC users are saying, 

“NEC and me.” 


Yes! I want only the best for my IBM PC. 
Please send me more information on: 

□ spinwriter 3550 □ spinwriter 2050 


Name 


I 
I 
I 
I 
I 

I_ 

| Address 

I 
I 
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PC-9 


Title 


Company 


SEC 

AMD 

Hf 


State 


NEC Information Systems, Inc. 
1414 Massachusetts Avenue 
Boxborough, MA 01719 f j 








































by Paul Freiberger and Michael Swaine 


In the late 1960s a group of Seattle teenagers met each 
afternoon outside Lakeside High, the private suburban 
high school they attended, and hiked to the offices of 
a local company. Although the company’s employees 
were going home for the evening and the firm was of¬ 
ficially closing, the boys were just getting started. They 
thought of themselves as an unofficial night shift. Every 
night they worked till long after dark, pounding the keys 
of the company’s DEC (Digital Equipment Corporation) 
computer, while dining on pizza and soft drinks. 
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The leaders of the group were an unusual pair. More 
than any of the others, they were fascinated by com¬ 
puters; in fact, this fascination had earned them the label 
“computer nuts” among their classmates. Paul Allen, a 
soft-spoken 15-year-old, would have paid for the chance 
to work on the machines. His friend Bill Gates, 13 years 
old and looking even younger, was proud of his abilities 
in mathematics and was hooked on programming. 

Gates, Allen, and the others had been hired—'‘allowed” 
might be a better word, since they worked for the fun 
of it, without pay—to find errors in the computer’s pro¬ 
gramming. Computer Center Corporation (the boys 


Illustration by Anthony Russo 

































called it C Cubed) was happy to have them around. Ac¬ 
cording to the terms of C Cubed’s contract with DEC, 
as long as C Cubed could show DEC that DEC’S pro¬ 
grams had bugs (errors that caused the programs to 
malfunction or “crash”), C Cubed didn’t have to pay DEC 
for using the computer. The kids were postponing the 
day when C Cubed had to pay its bill to DEC. 

The DEC programs were new and complex, and there 
was nothing surprising in the fact that they were not 
entirely error-free. DEC’s arrangement with C Cubed 
was a common technique for tracking down the subtlest 
bugs in such complex programs, and the kids found 


plenty of bugs in the next six months, with young Bill 
Gates finding more than his share. The Problem Report 
Book, as the boys labeled the journal of their discoveries, 
grew to 300 pages. Finally DEC called a halt, telling 
C Cubed, as Gates later recalled it, “Look, these guys 
are going to find bugs forever.” 

Allen and Gates stayed on for some months at C 
Cubed after the other boys left and eventually drew pay 


This article, the first of two parts, is reprinted with permission of the publisher, 
Osbome/McGraw-Hill, from chapter 1 of Fire in the Valley: the Making of the 
Personal Computer by Paul Freiberger and Michael Swaine (© 1984 by McGraw- 
Hill Inc. All rights reserved). 
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Now there’s an affordable letter-quality 
printer that’s so dependable, you can run it 
eight hours a day for almost two years with¬ 
out a single repair! LetterPro 20™ is new 
from Qume, a world leader in letter-quality 
printers for over ten years. Simply plug 
LetterPro into most any professional-level 
PC, and it’s ready to run flawlessly with 
all the most popular business and word 
processing software. 

If you’ve got a high-performance desktop 


oducing 

erPro2CXThe dependable 
letter-quality PC printer* 

computer like the IBM PC™, Apple He™, 
or the ITT XTRA™, it’s smart to invest in 
a printer of equal quality. So before 
you choose any letter-quality printer, ask 
your computer dealer about Qume’s 
affordable LetterPro 20. And for even 
greater production power, be sure to ask 
about Qume’s SPRINT, line of larger 
letter-quality business printers. Qume 
Corporation, 2350 Qume Drive, San Jose, 
CA 95131. Or call (800) 22-DAISY 


IBM is a registered trademark of International Business 
Machines Corporation. Apple is a registered trademark of 
Apple Computer, Inc. ITT XTRA is a registered trademark 
of ITT Corporation. 

<D 1984 Qume Corporation. 
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for their work. The computer they worked on was a 
marvel of modern engineering. DEC had pioneered the 
concept of the minicomputer, which changed the com¬ 
puter from a wall of circuitry affordable by only the 
federal government and the largest companies into a box 
the size of a refrigerator, a machine that medium-sized 
offices, factories, and academic departments could af¬ 
ford. But the minicomputer was just a step on the path 
of miniaturization that would lead to the personal com¬ 
puter. Allen and Gates, loving their work at C Cubed, 
found themselves dreaming of the day when they would 
own their own computers. “It's going to happen,” Paul 
Allen used to tell his friend. 

It happened. Today the personal computer is an es¬ 
tablished consumer product sold like a stereo system. 
Its sleek plastic case may be slender enough to slip into 
a briefcase. Flashy graphics and joysticks make it a pro¬ 
grammable personal video game arcade. Its information 
storage is encyclopedic, its capabilities protean. The per¬ 
sonal computer—or microcomputer—can act as a type¬ 
writer, calculator, accounting system, financial spread¬ 
sheet, telecommunications instrument, library, paint and 
easel, tutor, and toy. Personal computers, nonexistent 
as recently as 1974, are now in use in the office, in the 
home, in the laboratory, in the school, on airplanes, and 
at the beach. Retail outlets for these universal machines 
have in a few years become as common as camera shops. 


Almost overnight, a revolution has taken |>ln< • li 
was once a fearsome “electronic brain” tended In n 
white-coated computer priesthood is now a coiinunn ■ 
product. 

The personal computer field is now almost synony 
mous with “high tech,” yet the machines did not develop 
in the well-equipped, antiseptic labs that phrase calls 
to mind. The personal computer and the personal com¬ 
puter industry were created by hobbyists such as Gates 
and Allen, working after hours in garages, warehouses, 
basements, and bedrooms. These “computer nuts” fired 
the personal computer revolution out of their own fasci¬ 
nation with the technology. Their story is as unusual 
as any in modern business. It is the story of overnight 
millionaires bewildered by their success, populist engi¬ 
neers soldering in their garages machines that would 
change our lives, manufacturers afflicted with a spirit 
of fierce consumerism, consumers who accepted faulty 
merchandise for the fun of fixing it themselves, and a 
spirit of sharing of hard-won technical information—a 
spirit rare in any industry, but essential for the prolifera¬ 
tion of the personal computer. 

The fire of the personal computer revolution broke out 
in many places in the mid-1970s, but nowhere did the 
fire spread as it did in Silicon Valley, the center of high- 
tech development in California. This is the history of 
that revolution in the Valley and elsewhere. 


TINDER FOR THE FIRE 


I wish to God these calculations had been executed by steam. 

Charles Babbage 


Steam fTIHE personal computer sprang 

I up in the mid-1970s, but its 
_L roots run deeper, beyond the 
giant electronic brains of the 1950s, to the “thinking” 
machines of 19th century fiction. 

Could a machine actually think? This was a tantaliz¬ 
ing and frightening question for the intellectuals of the 
19th century. Two famous observers of the changes be¬ 
ing wrought by science, Lord Byron and Percy Bysshe 
Shelley, sat out one rainy summer in Switzerland dis¬ 
cussing artificial life and artificial thought, pondering 
whether “the component parts of a creature might be 
manufactured, brought together, and endued with vital 
warmth.” Mary Wollstonecraft Shelley, a party to the 
discussions, mentally took notes of the conversation and 
expanded the theme of artificial life in her novel Fran¬ 
kenstein. Mary Shelley’s book was a genuinely frighten¬ 
ing allegory to readers in the age of steam. 

The early part of the 19th century was an age of 
mechanization, and the symbol of mechanical power was 


hull Freiberger, a West Coast editor of Popular Computing , and Michael 
Swaine, editor in chief of Dr. Dobb's Journal , spent over two years researching 
I lie development of the personal computer and interviewing almost all of the 
Industry’s pioneers to obtain their accounts while the events of this dramatic 
chapter in the history of technology were still fresh in their minds. 


the steam engine. The steam engine had first been put 
on wheels in that century, and in 1825 the first railway 
was opened for public use. Steam was the symbol of 
power and represented the mystique that electricity and 
atomic power would have for later generations. When 
in 1833 mathematician, astronomer, and inventor 
Charles Babbage worked out the first design for a 
steam-driven machine that he claimed would mechanize 
thought, many people looked upon him as a real-life Vic¬ 
tor Frankenstein. 

Although the limited precision of machine tools of that 
time prevented him from carrying out his design, Bab¬ 
bage was no idle dreamer; he worked on his Analytical 
Engine, drawing on the ideas of mathematicians like 
George Boole until his death in 1871. Babbage intended 
that the machine free people from the more boring as¬ 
pects of thinking, just as some of the new machines of 
that era were freeing people from some types of physical 
drudgery. 

Babbage had a colleague, patroness, and scientific 
chronicler, Augusta Ada Byron, daughter of Lord Byron, 
pupil of algebraist Augustus De Morgan, and later 
Countess Lovelace. A writer herself and a fine mathe¬ 
matician, she thought it wise to reassure people that 
the Analytical Engine did not think for itself but could 
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Sales 


Every month 88,000 people thumb 
ihrough the dozens of computer 
magazines available on the nation's 
newsstands, and decide on POPULAR 
COMPUTING. 

More than choose any other computer 
magazine. 

And, as many as 10,000 or more of 
I hose single-copy buyers become 
subscribers every month—the very best 
kind of subscription sale. 

Why? Because the editorial quality of 
POPULAR COMPUTING is obvious, even 
10 the first-time reader. And people with a 
growing interest in computers want a 
magazine that covers the whole field, not 
lust one machine or one application. 
Written clearly, without jargon, explaining 
"why” as well as "how”. 

A magazine that helps them understand 
small computers, that helps them make 
iheir purchasing decisions. 

That's why half a million of our three- 
quarters of a million readers read no other 
computer magazine. 

We're ready to prove everything we 
i laim, and to compare our audited, 
analyzed numbers with those of any other 
magazine. Our new Subscriber and 
I’ass-Along Profile and readership studies, 


which prove how many of our 840,000 
readers are your customers, are 
professional, full-disclosure research you 
can believe in, market data you can plan 
with. Just ask for them. 

The more you ask about POPULAR 
COMPUTING, the more Popular your 
media decision. Call Bill Boyle, Director of 
Marketing & Sales, at 603/924-9281 
today. 
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FIRE IN THE VALLEY 


do only “what people knew how to order it to perform.” 
What Ada Lovelace did not say, because she did not 
know it, was that the Analytical Engine was very close 
to being a true computer in the modern sense of the 
word. What people knew how to order it to perform was 
to be accomplished by means of coded instructions that 
would today be called software. 

The Analytical Engine Babbage planned was to be a 
huge, loud, outrageously expensive machine, capable of 
storing 1000 numbers of 50 decimal digits each. Tbday 
this would be spoken of in terms of the memory size 
of the machine (memory is the word for a computer’s 
internal storage). The Analytical Engine had a larger 

memory than the first true 
computers and early micro¬ 
computers of the 1970s 
had. It was to be capable of 
one addition operation— 
not logical operation—per 
second. The Engine was to 
be powered by steam. But 
neither the money to build 
the machine nor for that 
matter the precise technol¬ 
ogy to make the fine gears 
the Engine would require 
in large numbers was avail¬ 
able. The machine, bril¬ 
liantly and minutely de¬ 
signed over many years of 
Babbage’s life, was beyond 
the technology of the time 
and was never built. 

If the machining tools of 
the 1830s had possessed more finesse and Byron’s 
daughter had been a wealthier woman, there might have 
been an enormous steam engine computer belching 
logical clouds over Dickens’s London, balancing the books 
of some real-life Scrooge or contemplating a chess move. 
But electricity was the force that was required to make 
the machine Babbage wanted. 

In the 1860s, the American logician Charles Sanders 
Pierce began lecturing on the work of George Boole. In 
doing so he brought symbolic logic to the United States 
and radically modified and extended Boole’s algebra in 
the process. Pierce probably knew more about Boolean 
algebra than anyone else in the mid-19th century, and 
by the 1880s he realized that Boolean algebra could be 
used to model electrical switching circuits. This realiza¬ 
tion meant that electrical calculating machines and logic 
machines could, in principle, be built. One of his stu¬ 
dents, Allan Marquand, actually designed an electric 
logic machine in 1885. 

The “switching circuit” (or “switching unit” or “switch¬ 
ing organ” or “relay organ’—there are many names for 
it) Pierce proposed to use to model Boolean algebra is 
one of the fundamental elements of a computer. Switch¬ 
ing organs can appear in a wide variety of technologi¬ 
cal guises, including electrical circuits, but their logical 
function remains the same. Corresponding in some ways I 


to the neuron in the brain, a switching unit is any device 
that responds to a specified stimulus or set of stimuli 
with an energetically independent response. The energy 
of the response—whether electrical, mechanical, or 
chemical—is not supplied by the stimulus but by an in¬ 
dependent source. The stimulus merely directs the 
energy of the response, much like a valve or a switch¬ 
man at a railway siding. 

The substitution of electrical circuitry for mechanical 
parts allowed, among other benefits, a reduction in com¬ 
puter size. In fact, the first electric logic machine ever 
constructed was a portable device designed and built 
by Benjamin Burack to be carried in a briefcase. 
Burack’s logic machine, built in 1936, was constructed 
to test the elementary deductive schemata called syllo¬ 
gisms. “All men are mortal,” and “Socrates is a man,” 
Burack could code into the machine. The logic machine 
would accept the conclusion, “Socrates is mortal.” Im¬ 
proper deductions (“All men are Socrates,” “Socrates is 
a woman”) closed circuits and caused labeled lights to 
glow indicating the kind of logical error committed. 

Burack’s device was certainly a limited-purpose ma¬ 
chine with limited capabilities. But practical special- 
purpose devices primarily dealt with numbers, not logic. 
Much earlier, Hermann Hollerith had designed a tabu¬ 
lating machine used effectively in the census of 1890. 
Hollerith’s company was later absorbed by what came 
to be called the International Business Machines Cor¬ 
poration, and IBM was, by the late 1920s, making money 
putting special-purpose calculating machines in busi¬ 
nesses and thereby automating routine numerical 
thought. 

Spurred by Claude Shannon’s PhD thesis at MIT ex¬ 
plaining how electrical switching circuits could be used 
to model Boolean logic, IBM executives in the 1930s 
agreed to finance a large computing machine based on 
electromechanical relays. Although they later were to 
regret it, IBM executives gave Howard Aiken, a 
Harvard professor, $500,000 to develop Mark 1, a 
calculating device much in the spirit of Babbage’s 
Analytical Engine. 

Babbage, though, had designed a purely mechanical 
machine. Numbers were to be stored in registers formed 
of toothed wheels, and carrying in addition was done 
via cams and ratchets. The Mark 1 was an electrome¬ 
chanical machine with electric relays serving as the 
switching units and with numbers stored in banks of 
these relays. Calculation was a noisy affair; the electrical 
relays clacked open and shut incessantly. When the 
Mark 1 was completed in 1944, it was widely hailed as 
the electronic brain of science fiction fame. But IBM ex¬ 
ecutives wailed when, as they saw it, Aiken failed to 
acknowledge IBM’s contribution at the unveiling. And 
IBM had other reasons to regret its investment. Even 
before work began on the Mark 1, technological devel¬ 
opments elsewhere had made it obsolete. 

Electricity was making way for electronics. As others 
had earlier put electrical relays in the place of Babbage’s 
steam-driven wheels and cogs, John Atanasoff, a pro- 

CONTINUED ON PAGE 192 
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Why people choose sin IBM PC in the first pl8.ee 
is why people want IBM service...in the first place. 


After all, who knows your IBM Personal 
Computer better than we do? 

That’s why we offer an IBM maintenance 
agreement for every member of the Personal 
Computer family. It’s just another example 
of blue chip service from IBM. 

An IBM maintenance agreement for your 
PC components comes with the choice of service 
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best for you. . 

Many customers enjoy the convenience and 
low cost of our carry-in service. That’s where 
we exchange a PC display, for example, at any 
of our Service/Exchange Centers. 


And for those customers who prefer it, we 
offer IBM on-site service, where a service repre¬ 
sentative comes when you call. 

No matter which you choose for your PC, 
an IBM maintenance agreement offers you fast, 
effective service. 

Quality. Speed. Commitment. That s why 
an IBM maintenance agreement means blue 
chip service. To find out more about the 
specific service offerings available for your l'( *, 
call 1800 IBM-2468, Ext. 528 
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The Commodore SX-64 


The portable version of the Commodore 6U has finally arrived 


by Kenneth Wildman 


W ay back at the Consumer 
Electronics Show in Janu¬ 
ary 1983, Commodore an¬ 
nounced a portable version of the 
Commodore 64. It promised a color 
monitor, disk drive, and portability 
in an attractive package. For a year 
we waited for this computer, each 
day thinking that perhaps we had 
only viewed a mirage, a promise that 
would never be kept. 

Yet miracles still happen. My ma¬ 
chine arrived intact and functioned 
perfectly despite the fact that it had 
traveled over a thousand miles with¬ 
out the protective card inserted in 
the disk drive. 

The SX-64 is a repackaged Com¬ 
modore 64, including the computer, 
detachable keyboard, a half-height 
drive, and a color monitor in a single 
integrated unit. Inside the unit, you 
won’t find any changes; the 6510 
microprocessor combined with the 
6567 video chip and the 6581 sound 
chip provides total compatibility 
with all Commodore 64 software. Tb 
make a portable machine, the engi¬ 
neers took on new design tasks. 
Some of the solutions make vast im¬ 
provements in the capabilities of the 
64, and the others.. .well, you might 
wonder who did the thinking. 

Overexposed Components 
When I set up the machine, I no¬ 
ticed the uncovered opening for the 
keyboard cable connection. When 
you remove the keyboard cable, you 
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Manufacturer: 
Standard Features: 


AT A GLANCE; SX-64 Portable Color Computer (Executive 64) 

Commodore Business Machines, West Chester, PA 19380, (215) 
431-9100 

6510 microprocessor; 64K bytes of RAM; one-piece design, 27.6 
pounds, 5 inches high by 14 >4 inches wide by 1414 inches deep, 
detachable 66-key keyboard with 4 function keys; 5-inch (diagonally 
measured) color monitor with 25 lines by 40 characters and resolution 
of 320 by 200 pixels; eight independently programmable "sprites"; 
3-channel music/voice synthesizer; single 514-inch disk drive; ROM 
cartridge port; 2 game ports; serial port; modem or RS-232C port, 
and audio-video port 
174-page manual 

All peripherals for Commodore 64 including Z80A CP/M cartridge or 
disk, direct-connect modem, auxiliary model 1541 disk drive, 13-inch 
color monitor, MPS801 dot-matrix printer, model 1520 printer/plotter 

Commodore has not announced recommended list prices; adver¬ 
tisements and local quotations suggest availability in the range of 
SftfiO tn S950 


Documentation: 

Options: 

Price: 


can see the black-and-white bars for 
checking the speed of the drive on 
the bottom of the disk drive. I’m 
sure many service technicians will 
welcome this convenient access, but 
the opening also provides a handy 
entrance for dirt and dust—hardly 
the type of material you want clut¬ 
tering your disk. 

The unit’s top surface has a spring- 
loaded door covering the ROM car¬ 
tridge port. On the back, you’ll dis¬ 
cover the remaining connectors and 
ports. While this appears to be a 
logical location for the two joystick 
i ports, the serial port, the audio-video 
port, the edge connector card, the 
power input and the power switch, 
the back becomes the bottom when 
you carry the machine. Even the 
strongest computer user cannot 


carry a 25-pound machine without 
occasionally setting it down to rest. 
But if you do this, you’re exposing 
these ports and switches to a vari¬ 
ety of elements—dirt, water, carpet 
fuzz. In fact, the exposed openings 
on three sides demand the use of a 
protective cover if you value your in¬ 
vestment. According to Commodore, 
it has no plans to make such an item 
available. 

My initial impression of the key¬ 
board—which has a light touch con¬ 
ducive to fast typing—convinced me 
that ergonomic engineering was at 
work. Then I attempted to read 
what I had typed on the display. So 
much for ergonomics. Given the in¬ 
vestment that a company makes to 

Kenneth Wildman is an educational computing con¬ 

sultant who lives in Ada, Ohio. 
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,, „ , ROM TIME TO TIME WE MAKE 

the Popular Computing subscriber list available to other companies who 

wish to send our subscribers material about their products. We take great 
care to screen these companies, choosing only those who are reputable 
and whose products, services, or information we feel would be of interest 
to you. Direct mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 
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, . -.-.ANY POPULAR COMPUTING 
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subscribers names and addresses only (no other information we may have 
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tribution of this information is of benefit to our subscribers, we firmly 
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POPULAR REVIEWS: HAHU WAHh 


bring a new model to market, it is 
surprising and disappointing that no 
one at Commodore seemed to con¬ 
sider redefining keyboard characters 
in ROM. Legibility is step one in 
ergonomic engineering textbooks 
and even the simplest research re¬ 
veals that visibility problems occur 
when you reduce a screen display to 
5 inches. 

Fuzzy Numbers 

Eventually I resorted to a magni¬ 
fying glass whenever I needed to 
work on a spreadsheet. It proved to 
be the only tool capable of helping 
me determine the differences be¬ 
tween 8,9, and 0. The perceptual ef¬ 
fects occurring from image reduc¬ 
tion happen, first, because the pic¬ 
ture element or pixel density per 
unit of area increases. The SX-64 
resolution is 320 by 200, or 64,000 
pixels crammed into a 5-inch-diagonal, 
or actually, a 4-inch by 3.25-inch 
screen. Densely packed pixels work 


well with straight edges by smooth¬ 
ing lines and increasing the defini¬ 
tion. But the size reduction makes 
complex details more difficult to 
discern. Particularly, rounded edges 
become difficult to discriminate. 
What was needed was a different 
character font. After all, a computer 
characterized as an “executive 
model” must provide a display that 
lets you run typical business appli¬ 
cations. 

A simple and relatively inexpen¬ 
sive solution would-be to reprogram 
the area of ROM containing the 
shape patterns for the 8, 9, and 0. 
But -without a completely legible 
character set the SX-64 can’t be used 
satisfactorily for applications requir¬ 
ing a numeric display. 

So how about the text display? 
After using three different word¬ 
processing programs and playing 
three text-based adventures, I must 
conclude that it’s possible to read the 
material on the screen, but not for 


very long. I got the best result- 
when I used the monitor controls to 
remove the color, giving me reason¬ 
ably legible dark characters on a 
light background. 

Arcade games make the SX-64 
shine The color, animation, and sound 
deliver a superb game-playing ex¬ 
perience Those tightly packed pixels 
that ruin the numeric display pro¬ 
duce wonderfully sharp lines and 
edges to arcade images. 

Commodore tries to deliver a 
strong machine for the dollar. The 
SX-64 comes close. For less than 
$1000, it offers portability, excellent 
arcade graphics, a single disk drive, 
a strong recreational software base, 
adequate applications software, and 
an excellent keyboard. But the con¬ 
fusing numeric display, inadequate 
for serious applications, and lack of 
attention to other important details 
makes me wonder how much interest 
Commodore really has in the success 
of this product. D 



Teamwork is 
making a comeback 
in America. 

Cooperation on the 
production line helped America 
win World War II. We’re in another kind of 
battle today—a fight for economic survival in an 
increasingly competitive world market. Coopera¬ 
tion in the workplace is helping us meet this 
challenge too. 

In plants and offices throughout the country, 
management is asking employees for their ideas 
on how to increase productivity and improve the 


work environment. And workers 
and their unions are responding 
with a wealth of practical sugges¬ 
tions and a renewed spirit of 
cooperation. 

For information about how 
others are working better by working 
together, contact: 

Cooperative Labor-Management Programs 
U.S. Department of Labor 
Washington, D.C. 20216 
202-523-6098 ^ <* Lat o, 
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... That's the 
Popular Difference 


That's not unusual in POPULAR 
I OMPUTING— that's the average response 
In full-page or larger advertising. 

Because, while some computer 
magazines are owner's manuals, 
rOPULAR COMPUTING is a buyer's guide. 

In the next eighteen months, over 
100,000 POPULAR COMPUTING readers 
iy/ill buy a computer (not necessarily their 
lust) for personal use. 300,000 will spend 
3,000 or more on that single purchase. 

Of those 400,000 buyers alone, 

'50,000 will use this computer for word 
processing, 250,000 will use it for per¬ 
sonal finance, 200,000 will use it for 
educational purposes. 

Over 500,000 will be involved in one or 
I more business computer purchasing 
decisions. 


And they're unique: nearly 500,000 of 
them don't read any other competing 
magazine. You can reach them only in 
POPULAR. 


We're ready to prove everything we 
claim, and to compare our audited, 
analyzed numbers with those of any other 
magazine. Our new 1983 Subscriber and 
Pass-Along Profile and readership studies, 
which prove how many of our 840,000 
readers are your customers, are all profes¬ 
sional, full-disclosure research you can 
believe in, market data you can plan with. 
Just ask for them. 


The more you ask about POPULAR 
COMPUTING, the more Popular your 
media decision. Call Bill Boyle, Director of 
Marketing & Sales, at 603/924-9281, 


today. 


rU.IJIWP M MMUAire HMtXWXW* 

U'fJjyp 


Our 840,000 POPULAR readers are one 
>f the biggest of all computer-magazine 
mdiences, and they're the best! They 
»wn, they use and they buy out of all pro¬ 
portion to their numbers. They plan to buy 
even more. 


% 




The Workslate: 

A Spreadsheet Computer 

This Portable Is Dedicated to Number Crunching on the Move 



m 


THE 

^FFERENCE: Advertising inquiries 

70 Main Street, Peterborough, New Hampshire 03458 
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MASTER dBASE II, THE QX-10, THE TRS-80, 

AND MORE 

With these powerful new computer books from Scott, Foresman 




THE EPSON 
QX-10 

USER'S GUIDE 


CREATIVE BUSINESS APPLICATIONS WITH 
dBASE II: A BEGINNER S INTRODUCTION 

by Nelson T Dinerstein. The best-selling author of dBase II 
for the Programmer ($ 17.95) shows you how to design 
your own file management programs with ease and 
speed. 15957, $15.95 

THE EPSON QX-10 USER'S GUIDE 

by Jim Hansen. Learn how to use the QX-10, its applica¬ 
tions programs and peripherals most easily and effectively. 
15973, $17.95 

A BASIC PRIMER FOR THE IBM PERSONAL 
COMPUTER: PROGRAMMING BUSINESS 
APPLICATIONS 

by Donald B. Trivette. Create an abundance of useful 
business applications with the IBM PC. Dozens of exam¬ 
ples take the mystery out of programming. 15997 $18.95 


USER GUIDE AND APPLICATIONS FOR THE 
TRS-80 MODEL 100 PORTABLE COMPUTER 

by Steven Schwartz. Offers 14 new ready-to-run programs 
for business, statistics, graphics, sound, and music. 

A timesaving cassette is also available for $25.00. 

15970, $17.95 

THE APPLE WORDSTAR BOOK 

by Jerry Mar. A definitive guide to using this best¬ 
selling word processing package on Apple computers. 
15992, $17.95 

THE FINANCIAL PLANNING SOFTWARE TOOL 
KIT: APPLE II, He, and II PLUS EDITION 

by Robert LeClair. This book and diskette include 25 
ready-to-run programs for calculating loans, mortgages, 
investments, annuities, and depreciation. 15974, $44.95 

APPLE WRITER TUTOR: A STEP-BY-STEP 
TUTORIAL ON APPLE WRITER lle/ll/lll 

by Barry Leshowitz. Designed for beginners, this is a 
hands-on tutorial on the Apple Computer's most popular 
word processing program. 18012, $15.95 

To order, contactyour local bookstore or computer 
store, or contact 

Scott, Foresman and Company 
Professional Publishing Group, Dept. PL-1 
1900 East Lake Avenue Gienview, IL 60025 

312-729-3000, x 2208 



GenTech 


FIRMWARE 



ALTOS All Models. $Call 

COLUMBIA 1600-1 (128K, 2 Drives). . $Call 
1600-VP (Portable, 2 Drives). $Call 


ALTOS All Models. $Call 

COLUMBIA 1600-1 (128K, 2 Drives). . $Call 
1600-VP (Portable, 2 Drives). $Call 



C0MPUPR0 All Models. $Call 

CORONA Desktop & Portable PC’s . . . $Call 

EAGLE PC-Plus 2/Spirit-2. $Call 

Turbo XL (8086, 256K, 10 MB). $3995 

FRANKLIN 

CX Series (Apple DOS, MS-DOS, CP/M) $Call 
ACE OMS (ACE 1200 w/ 2 Drives).... $Call 
FUJITSU Micro 16s (8086/Z80A, 128K) $Call 

INTERTEC HeadStart VPU 512. $Call 

NEC PC-8201A (w/ 16K RAM). $479 

PC-8801A (64K, 2 Drives, Software). . . $1199 

SANYO MBC 555-2 (128K, 2 DS Drives) $Call 
SEEQUA Chameleon (8088/Z80,128K) . $Call 
SWP Inc. Co-Power-88 (8088 w/ 256K) 

For Kaypro & Morrow Designs $Call 

TELEVIDEO 1605/TPC-ll. $Call 


ALS Smarterm II (80-Col. Card). $129 

AST RESEARCH INC. 

MEGA PLUS II (64K, Serial & Clock/Cal) $269 
SIX PACK PLUS (64K, Serial/Par, Clock) $269 
CARD CO Card?* G (Commodore) ... $69 

DIGITAL RESEARCH CP/M Gold Card. . $339 

FOURTH DIMENSION 16K RAM Card . . $55 

HERCULES Graphics Board (IBM).... $339 

INTERACT. STRU.PKAS0 Universal. . . $125 

MA SYSTEMS PC Peacock. $269 

MICR0L0G Baby Blue II (IBM) ..... $539 

ORANGE MICRO Buff. Grappler* (16K) $169 

Grappler CD (Commodore). $99 

PCP Applicard (6 MHz). $249 

QUADRAM QUAD 512+ w/ 64K . . . . $239 
EXPANDED QUADB0ARD w/ 64K . . . . $279 

MICR0FAZER Parl/Parl (64K). $185 

TECMAR Graphics Master. $519 


HARD DISK 


C0RVUS DAV0NG (External) 

11 MB ... . $1949 10 MB ... . $1925 

Transporter . $399 21 MB ... . $2645 

GREAT LAKES 10 MB (IBM External) . . $1059 

QCS 10 MB Ext. w/ 5 MB Back-Up . . . $2995 

TALLGRASS 12 MB Ext. w/ Tape Back-Up $2799 
TECMAR Removable 5 MB Cartridge . . $1529 

XC0MP 16 MB (IBM, Apple, Kaypro) . . $1749 

CALL FOR PRICES ON CDC, DATAMAC, SYSGEN 


TERMINALS 


ESPRIT ESP-6310. $589 

LIBERTY Freedom 110/200 . $Call 

QUME 102/103/108 .$535/$849/$549 

TELEVIDEO 914/924 . $519/$675 

VISUAL 50/55.$559/$689 


I WYSE WY-50/100.$519/$659 

ZENITH Z-29/ZTX-11. $649/$389 


MONITORS 


AMDEKColor 11+/III*. $419/$379 

Video 300/300A/310A. $135/145/159 

M0NITECH 9"/12" Green.$85/$95 

PRINCETON GRAPHICS HX-12. $489 

Max-12 (12" Amber, TTL). $185 

ROLAND, SAKATA All Models. $Call 

TAXAN RGBvision 210/420 .$259/$439 

KG-12N. . . . $109 KG-12N/UY , $119 


MODEMS 


ANCHOR Mark VII/XII. $109/$265 

HAYES Micromodem lie. $245 

Smartmodem 300/1200/1200B. . . . $Call 

NOVATION Apple Cat II (300 Baud) . . . $225 

103 Smart Cat (300 Baud). $169 

U.S. ROBOTICS Password (1200 Baud) . $315 


PRINTERS/PLOTTERS 


ABATI LQ-20 (18 CPS, 15" Carriage) . . $385 

BROTHER DX-15/HR-25. $449/$Call 

C-IT0H Prowriter I 8510 AP. $329 

C0MREX ComRiter II/ III. $449/$709 

DAISYWRITER 2000 EXP. $985 

EPSON FX-80/FX-100. $459/$689 

LQ-1500 . . . $1149 RX-100. . . . $509 

HOUSTON INSTRUMENTS Plotters . . . $Call 
JUKI 6100 (17 CPS, Diablo Compat.) . . $Call 
MANNESMANN TALLY MT 160L/180L $599/$789 

NEC 2050/3530 .$815/$1275 

P2 Pinwriter. $649 P3 Pinwriter. $879 

OKIDATA ML 92/ML 84. $Call 

OLYMPIA Compact RO/Compact 2 . $459/$429 

QUME Sprint 1140/1155 . $Call 

ROLAND DXY-800 (11x17, 8 Pens) . . . $709 

SILVER-REED EXP 550/770. $519/$899 


STAR MICRONICS Delta 10/ Radix 15 $409/$699 

STROBE Model 200/260 . $529/$6B9 

TEXAS INSTRUMENTS 850 R0. $489 

TOSHIBA P1340/1351 . $789/$Call 

TRANSTAR T120 /T130. $409/$569 


SOFTWARE 


LOTUS 1-2-3/Symphony. $319/$Call 

MICROPRO WordStar Pro Pack (IBM) . $399 

MICRORIM R:Base 4000 . $309 

MICROSOFT Multiplan. $129 


MISCELLANEOUS 


HOUSTON INSTR. DT-114 Digitizer . . . $779 

RANA Elite One (163K, Apple Drive) . . $249 

1000 w/DOS (Atari). $269 

TANDON TM 100-2 (DSDD Drive, IBM) . $199 

TEAC FD-55B (DSDD Thinline, IBM) .. $175 


CUSTOMER SERVICE 


401 - 781-0020 


ORDERS ONLY 


800 - 843-4302 

150 Broadway, Suite 2212, N.Y., NY 10038 

Money Order, Cashier's Ck, Personal Ck (3 Weeks To Clom) 
Add 3% MC/VISA, 5% AMEX Charge. Add 2% On COD Oulmi 
AP0 Orders Add 6%. Add 3% For Net Terms. 

All Returned Non-Defective Merchandise Are Subject To 
20% Restocking Charge. 

GenTech Reserves the Right to Change Advertised Prices 
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POPULAR REVIEWS: HARDWARE 


The MAP-1 _ 

Stylish design and fast processing distinguish this IBM compatible 


by Phillip Robinson 


T outing its stylish MAD-1 as 
“the BMW of computers,” Mad 
Computer Inc. hopes to snare 
that part of the personal computer 
market that is interested in some¬ 
thing more than raw productivity. 
Mad (short for Modular Advanced 
Design) has given us a machine that 
adds a distinct stylish flair to basic 
strengths such as solid engineering, 
the latest processor technology, and 
IBM compatibility. 

But the MAD-l’s elegant look isn’t 
the only thing that sets it apart. The 
computer runs many of the most 
popular programs written for the 
IBM Personal Computer, and it runs 
them about twice as fast. What’s 
more, a superior keyboard and a 
well-designed video display make 
the machine a pleasure to use. You’ll 
pay slightly more for the MAD-1 than 
you would for a similarly equipped 
IBM PC, but like the BMW, you get 
what you pay for. 

Chip Switch 

The MAD-1 wasn’t available in 
quantity until February of this year, 
but it has had a long history. First 
introduced at the Comdex show in 
the fall of 1982, the early model 
sported many of the present design 
concepts but was built around the 
same Intel 8088 central processor 
that IBM uses in its PC. Apparently 


Phillip Robinson is a software engineer and author 
of The Programmer’s Guide to the Z80 Chip (TAB 
Books, 1984). 



AT A GLANCE: MAD 1 


Manufacturer: 


Uses: 


Mad Computer Inc., Building 13, 3350 Scott Blvd., Santa Clara, CA 
95051, (408) 980-0840 

Business and personal computing; local area networking 


Standard features: Intel 80186 central processor; 256K bytes of random-access memory ex¬ 
pandable to 512K bytes on motherboard in 128K-byte increments; 16K 
bytes read-only memory; two 5% -inch half-height floppy-disk drives 
storing 360K bytes each (reads and writes IBM PC disk format); 
detachable 85-key keyboard with 10 programmable function keys, 14-key 
numeric pad, and palm rest (17.6 by 8.6 by 1.7 inches); 12-inch amber 
video display with 25 lines of 80 characters (screen tilts and swivels); 
two RS-232C serial ports; one Centronics-compatible parallel port; one 
IBM-compatible expansion slot; MS-DOS 2.0 

Base List Price: $4195 


Documentation: User's Manuel and MS-DOS Manual 

Options and Expansion Module (available fall 1984, price to be announced) plugs 

Accessories: into standard expansion slot to furnish additional IBM-compatible slots; 

hard-disk MAD-1 ($6295) with one floppy-disk drive and one 
10-megabyte fixed or 5-megabyte removable half-height hard-disk drive; 
Microsoft GW BAS 1C ($195) 


Photograph by Michael Carr/Pacific Horizons 
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BIG NAME, 
NO NAME 




THE BEST BUY 
YOU CAN FIND! 


I $119 

| Qty. 50 

|$ 189 

| Qty. 50 


LIFETIME WARRANTY! 


5V4" SS-DD 

5 Vi" DS-D 


■ea 


5V4" SS-DD-96TPIi 


r 


5 Vi" DS-DD-96TPI L. 

rPinfnrilHh Se K are ^ PaCked diskettes With 

reinforced hubs and separate white Tyvec sleeves.) 

(Add l 300 ?K p P in ? per 100 diskettes. For C.O.D 
orders, add another $3.00 handling charge.) 


SPECIAL! 



Amaff! n ° W H andy ? u SP 9. et a s P ecial bonus: an 
Amaray Media-Mate 50 disk storage unit Ex¬ 
tremely well designed with grooves Tor stacking 
Normally($14.95. When ordered with 50 BIG 


$9^9$f(Shipp^ng^lrx:luded). teS ' V ° U 030 ® 0t 006 f0r 


WELL, OUR SEARCH OF MORE THAN 
A YEAR HAS PAID OFF 


We found a diskette that you've used a hundred 
times.. .but have never heard of. It's the one used by a 
lot <?f major software houses for their copy-protected 
originals...the kind of diskettes that receive a lot of 
heavy use. 

Thi 


AK.o7 he 5 e B,G NAME * N0 NAME diskettes exceed all 
ANSI and IBM standards. They are individually tested 
track by track, sector by sector and certified 100% 
error-free. 

Moreover, the company that makes them has their 
own proprietary coating formulation which results in a 
super-smooth, anti-static surface. 

In short, these are good diskettes. 

If they weren’t, we wouldn't be selling them. 
LIFETIME WARRANTY! 
MAMP S H W 'L h *f Very diskette we sell, BIG NAME, NO 
Samtv?! k6tteS ^ ar u e covered by a LIFETIME WAR¬ 
RANTY by us and the manufacturer 

lf you have any problems with them at any time 
amange e a < retum tenalS ° r workmanshi P- J' ust call us to 

DON’T SAY NO! 

NAME U dfsX U s Ve neVer h6ard °' BIG NAME ’ N0 

HroH But f of software manufacturers who use hun- 
tho . usan ds of diskettes for their copy- 

NAMF MnTi?Mc S ^ h ^ Ve - • and a lot of them use BIG 
NAME, NO NAME diskettes. 


POPULAR REVIEWS: HARDWARE 


D !?i^ ETTE HEAVEN GUARANTEED! 

ettes^odV 01 " 1 " SUPPly ° f BIG NAME ' N ° NAME diSk ' 

nn 1 f you r ® 11 1not totall V ha PPy w 'th them at the end of 
30 days we II give you a refund, credit or exchange. 
That s confidence. y 

Thats DISK WORLD!...the nice people who sell 
almost a million good diskettes a month. 

^ TO ORDER: 

Timo C M D ' SK t W° RLD between 9AM-5PM, Central 
Time, Monday through Friday at - 

1 - 800 - 621-6827 

or in Illinois, at: 


Or write us: 


1 - 312 - 944-2788 


DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Street • Chicago, Illinois 60611 


DISK WORLD! 


realizing that it would have to offer 
more than a pretty face, the com¬ 
pany completely revamped the ma¬ 
chine in April 1983, this time using 
the newer, more powerful 80186 chip. 

The 80186 chip lends greater power 
in two ways. First, it works signifi¬ 
cantly faster than the 8088. While 
the older 8088 processor handles in¬ 
ternal operations 16 bits at a time, 
it communicates with the rest of the 
computer and any peripherals only 
8 bits at a time. Because the 80186 
uses 16 bits for all operations, it can 
move information around nearly 
twice as fast as the 8088 can. The 
chip in the MAD-1 also boasts a 
clock rate of 7.2 megahertz (MHz) 
significantly faster than the 
4.77-MHz rate of the IBM PC’s 8088. 

Second, the 80186 has integrated 
most peripheral circuits, drastically 
reducing the need for auxiliary chips 
such as timers, counters, interrupt 
controllers, and the “glue” chips to 
connect them. The result is not only 
greater speed than with the old 8088 
but also more reliable processing 
and lower system cost. 

These advantages of the 80186 
have created a demand that is un¬ 
precedented for a new processor. 
Because Intel simply cannot supply 
as many chips as manufacturers 
want, all its customers remain on 
allocation. However, Mad Computer 
needs only 20,000 working 80186 
processors to produce all of the 
computers it plans to ship this year, 
and the company says that it doesn’t 
anticipate any problems getting 
that many. Mad doesn’t have a 
monopoly on the 80186, though- 
Durango’s Poppy series and the 
Pronto Series 16 computers are two 
other designs that also use the new 
chip. 


a desk. But the MAD-l’s stylish ap 
pearance is not mere superficial da* 
zle. All elements of the machine 
even its documentation, have beei 
designed to be easy to use as wel 
as appealing to the eye. 

Mad studied European DIN stan 
dards for human engineering before 
establishing parameters for much oi 
the system’s ergonomic design. The 
sleek and trim monochrome monitoi 
that comes with the MAD-1, for ex¬ 
ample, is very easy on the eyes. It 
features. a large high-resolution 
screen with a crisp amber display (a 
green display is also available) and 
an effective anti-glare mesh. You can 
easily adjust the viewing angle of 
the monitor by extending or retract¬ 
ing a support foot at the back. 

Even more impressive is the 
MAD-l’s large detachable keyboard, 
which makes you feel like you’re at 
the controls of a dedicated word pro¬ 
cessor rather than a personal com¬ 
puter. The keyboard features a type¬ 
writer-style layout, a convenient 
palm rest below the space bar, small 
bumps on the home keys, and, at the 
upper left, 10 programmable func¬ 
tion keys in two rows. As on the IBM 
PC’s keyboard, a numeric keypad is 
combined with cursor-controlling ar¬ 
row keys; you switch functions with 
the Number Lock key. All keys have 
what I found to be very comfortable 
audio and tactile feedback. In short, 
MAD-l’s keyboard is a pleasure to 
use—I wish I could plug it into my 
own machine. 


BIG NAME, 
Home of NO NAME 
DISKETTES 


Not Just for Show 

Modular Advanced Design is more 
than a trio of words forming the 
acronym MAD: the design concept 
is indeed modular. The system unit, 
disk drive, keyboard, and video dis¬ 
play are separate units, and their 
complementary designs and colors 
make them look good whether they’re 
stacked together or spread out along 


Compatible Convenience 

Rather than offering applications 
software of its own, Mad Computer 
is relying on the many PC-DOS and 
MS-DOS programs written for the 
IBM PC. The company’s list of pro¬ 
grams that run on the MAD-1 con¬ 
tains an impressive, varied collection 
of software—it even includes Lotus’s 
1-2-3 and Microsoft’s Flight Simu- 
lator, generally regarded as two of 
the most difficult programs for a 
compatible to run. (See “Compatible 
Software” on page 131 for other com¬ 
patible programs.) 

But as with any compatible, you 
shouldn’t expect every off-the-shelf 
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ET 


OPULAR 

Computing 

HE EASIEST 
MAY YET! 
SUBSCRIBE 


Enjoy POPULAR 
at home 
and save DO 

Treat the whole family to a year 
of POPULAR COMPUTING at the special 
introductory price of only $12.97. That’s a sav¬ 
ings of$l 7.03 on the newstand rate or $2.03 on 
the basic subscription rate. If you are not com¬ 
pletely satisfied after your 30-day trial exami¬ 
nation of the first issue, we will promptly refund 
your money or credit your charge card. The trial 
issue is yours to keep with our thanks 
for trying us. 

□ $12.97 Check enclosed. Card # 

□ Charge $12.97 to my 
□ VISA □ MasterCard 

□ Bill me $12.97 (U.S. only) 

□ Canada, Mexico $13.97 
U.S. funds enclosed. 

□ Other countries $21.00 U.S. 
enclosed (12 issues, surface 
delivery) 

Please allow 6-8 weeks for processing. 


ISSUES 

* 


Imp: 


4K94 


Expires 


Signature 


Name 


Address 


State/Province/Country 


Code 


tMPUTING 

[ McGraw-Hill Publication 


Order popular computing 

at work* E£Z% 
and save i/U 

Get your own copies of POPULAR COMPUTING 
for year (12 issues) at the introductory price of only 
$12.97. You save $17.03 on the newstand rate 
or $2.03 on the basic subscription rate. Examine 
your first issue free for 30 days. If its not for 
you, we’ll refund your money or credit your 
charge card. The trial issue remains 


'ECIAL ’ 
ITRODUCTORY OFFER 

Popular Computing is the computer 
igazine I always dreamed of: 

Measure to read from cover to 
ver. Other magazines hide behind 
Wrtising and their articles can give 
hut eight-level brain headaches when 
tiling them. As far as I am concerned, 
polar Computing is the only 
it);izine that brings the fun back. II 
Glenn Killian 
Niantic, Connecticut 

f/l've found your past guidance 
ml valuable to the novice and an 
fcllent means of sifting through 
(pliers' promotional claims and get- 
I to the real advantages/pitfalls of 
vare & hardware, n 

Charles Lord, Executive 
Essex Falls, New Jersey 

ILAR. 


yours. *Your subscription may 
be tax deductible. 


□ $12.97 Check enclosed. 

□ Charge $12.97 to my 

□ VISA □ MasterCard 

□ Bill me $12.97 (U.S. only) 

□ Canada, Mexico $13.97 
U.S. funds enclosed. 

□ Other countries $21.00 U.S. 
enclosed (12 issues, surface 
delivery) 

Please allow 6-8 weeks for processing. 


4K94 


Card # 


Signature 


Expires 


Name 


Company 


Address 


City 


State/Province/Country 


Code 


Get POPULAR COMPUTI 
by mail (T/T 3 I 

and save 

Keep in touch with the world of small com¬ 
puters with a new subscription to POPULAR 
COMPUTING at the special introductory 
price of $12.97 for 12 monthly issues. 

That’s a savings of $17.03 on the newsstand 
rate or $2.03 on the basic subscription rate. 

Treat yourself to something special, 

POPULAR COMPUTING! 


4K94 


□ $12.97 Check enclosed. 

□ Charge $12.97 to my 

□ VISA □ MasterCard 

□ Bill me $12.97 (U.S. only) 

□ Canada, Mexico $13.97 
U.S. funds enclosed. 

□ Other countries $21.00 U.S. 
enclosed (12 issues, surface 
delivery) 

Please allow 6-8 weeks for processing. 
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Each issue is 


jam-packed with 
information yoi 


can use... 


COLUMNS monthly infor¬ 
mational articles devoted to trends 
and how popular computing can 
benefit you. 

HARDWARE REVIEWS 

Our editors examine new systems 
and give you their unbiased assess¬ 
ment of which is best for whom. 

SOFTWARE REVIEWS 

With so many programs being written 
and thousands of choices to make, 
we’ll tell you what’s available and 
what features to look for (and to 
look out for). 

RANDOM ACCESS More 

news items and features of how to 
enhance and get the most out of 
your system. 

DEPARTMENTS 






























































A LITTLE SPIRIT 
CAN GIVE YOU 
EXTRAORDINARY 
PRINTING POWER. 

i 



Spirit’s the microprinter that lets you do more things 
yourself. And do each of them letter perfect. 

It prints standard, bold, expanded and condensed type 
faces. Even italics. And finely etched graphics. All because 
every impression has a crisp, square edge to it for unmistakable 
clarity. 

That’s the power to look perfect in print. 

And a power that operates almost without sound. The 
Quietpak option smothers printer noise. So Spirit rushes through work with barely a whisper. 

There’s also the power to manage paper. Variable width tractors adjust for narrow jobs like 
labels. Or wider jobs like correspondence. All of which are handed to you immediately thanks to 
Spirit’s Quick Tear edge. 

When you can have your own personal microprinter 
that does so much for so little, aren’t you powerless not 
to act? 

For more information and the name of your nearest 
dealer, call toll-free: 800-447-4700. In Illinois, 800-322-4400. 


In Canada, call 417-661-9783. 'Manufacturer’s suggested U.S. retail price with parallel interface. 


MANNESMANN 

TALLY 
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BASF QUALIMETRIC FLEXYDISKS: 
A GUARANTEED LIFETIMEOF 
OUTSTANDING PERFORMANCE. 


BASF Qualimetric FlexyDisks feature a unique lifetime warranty* firm 
assurance that thevital information you enter on BASF FlexyDisks today 
will be secure and unchanged tomorrow. Key to this extraordinary 
warranted performance is the BASF Qualimetric standard... 
a totally new set of criteria against which all other 
magnetic media will be judged. 

You can count on BASF FlexyDisks because the Qualimetric 
standard reflects a continuing BASF commitment to 
perfection in magnetic media. One example is the 
unique two-piece liner in our FlexyDisk jacket. This 
BASF feature traps damaging debris away from 
the disk's surface and creates extra space in the 
head access area for optimum media-head 
alignment. The result is a guaranteed 
lifetime of outstanding performance. 

For information security that 
bridges the gap between today 
and tomorrow, look for the 
distinctive BASF package with 
the Qualimetric seal. Call 
800-343-4600 for the name 
of your nearest supplier. 


























POPULAR REVIEWS: HARDWARE 


Compatible Software 

Mad Computer Inc. has tested the 

following programs written for the 

IBM PC and found that, without 

reservation, they will run on the 

MAD-1. 

Integrated Software 
1-2-3 (1A) 

Supercalc3 (1.0) 

Supernet 

Word Processors 
Wordvision 
Easywriter II (2.0) 

Superwriter (1.0) 

Wordstar (3.30) 

Mailmerge (3.30) 

Spellstar (3.30) 

Perfect Writer (1.0) 

Volkswriter (1.206) 

New Word 
Multimate 

Spreadsheets 
Supercalc2 (1.0) 

Easyplanner (1.0) 

Perfect Calc (1.11) 

Intecalc 
Multiplan (1.1) 

Database/File Management 
Condor 3 (2.1) 
dBASE II (2.4) 

Easyfller (1.0) 

Perfect Filer (1.00) 

MAG/base 3 
COBOL 
DAYFLO 
Qbro-4 

Personal Pearl 
Financier 
The Advocate 

Accounting 

Software Fitness Program (2.0) 

Communications 
Crosstalk XVI (3.2) 

Microterm (1.43) 

Miscellaneous 
Calc Aid 11+ (2.0) 

Calc Aid III 
Personal BASIC 
MECA (educational) 

Thinktank Demo 
Victor 9000 Emulator 
VENIX (1.0HD) 

IDM-X Demo 
Flight Simulator 


IBM PC program to work on the 
MAD-1.1 successfully tested Word¬ 
star, Supercalc, and several other 
programs on the company’s list of 
compatible software, but at least two 
programs not on the list—Transend 
Communications and Bluebush 
Chess—didn’t get past first base. 
Mad attributes most instances of in¬ 
compatibility to disk-based copy pro¬ 
tection schemes. 


The MAD-1 can also use many of 
the plug-in boards designed for the 
IBM PC. However, because the ma¬ 
chine uses the 80186 central pro¬ 
cessor, you can’t add standard mem¬ 
ory-expansion boards. But your 
dealer can expand the standard 
256K bytes of random-access mem¬ 
ory (RAM) easily enough by plug¬ 
ging RAM chips into special sockets 
on the MAD-1 system board and re¬ 
setting some switches. The board 
has room for as much as 512K bytes 
of RAM. 

Expansion capabilities are ren¬ 
dered less crucial by the fact that 
many of the options you would nor¬ 
mally add to an IBM PC or similar 
machine are already built into the 
MAD-1. The system comes with two 
disk drives, serial and parallel ports, 
an internal battery-supported clock, 
and a color-display controller. Sup¬ 
plying these “extras” as standard 
equipment makes good sense, for 
nearly everyone who uses a 16-bit 
personal computer will want them. 
Thus the MAD-l’s $4000 price tag 
seems reasonable—it’s very nearly 
the same as the cost of a similarly 
equipped IBM PC (although some 
compatibles can undercut this signif¬ 
icantly). 

There is still some room for op¬ 
tions, though. Mad does not offer a 
color display, but you can use the 
machine’s built-in color-display con¬ 


troller to drive any off-the-shelf color 
monitor. The company does offer a 
model with a hard-disk drive in¬ 
stalled in place of one of the floppy- 
disk drives; this hard-disk version of 
the system also comes with 256K 
bytes of RAM. 

Also of note is the MAD-l’s com¬ 
patibility with at least two local area 
networks: PCNet and the faster but 
more expensive Ethernet. This 


means that as many as 1024 MAD-1 
computers and compatible devices 
can be linked to each other and to 
shared resources like file servers 
and mass-storage facilities. Because 
the cost would be spread over many 
workstations, such a network would 
justify expensive peripherals like 
laser printers. 

Rounding out the MAD-1 system 
are two manuals that are as easy to 
use as the hardware itself. The 
user’s guide is written for those who 
have never operated a computer, and 
its clean, open design minimizes the 
intimidation a beginner naturally 
feels about getting started. Once the 
user is up to speed, the MS-DOS ref¬ 
erence manual provides higher-level 
guidance in operating the system. 

All told, the MAD-1 is a powerful 
and attractive computer system that 
has been designed with lots of atten¬ 
tion to detail. Its compatibility with 
many programs written for the IBM 
PC gives it instant access to top¬ 
selling software, and its impressive 
processing speed, great keyboard, 
and excellent video display make it 
a pleasure to work with. Granted, 
the system is a bit more expensive 
than most of its competitors—if 
you’re a bargain hunter, you’ll want 
to look elsewhere. But if you go for 
the style and quality offered by top- 
of-the-line products, you’ll go for the 
MAD. □ 


Considering the MAD-1's full load of 

standard features, the machine's $4000 price tag seems 

reasonable—it's very nearly the same as 

the cost of a similarly configured IBM PC system. 
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INTRODUCING HAVAC. 

THE NEXT BEST PERSONAL COMPUTER 


If you’re buying a personal 
computer for the first time, you don’t 
need the biggest and brightest to 
begin with. 

Think simple. 

Sensibly priced. 

Less than $850. 

Of course, you’ll want some 
initial training to get you started. 

The Havac comes with its own 
disk operating system and “Train¬ 
ing’’ software like Typewriter, Calculator and Havacom for communi¬ 
cations. And once you’ve mastered the basics, you can use software 
from the largest selection in the world. 

Apple® Software. 

Game- like computers that are comparably priced can’t offer 
software like Havac can. But if games are your bag, Havac has a Joy¬ 
stick/Paddle port. And a port for RS-232C, 

Parallel/Serial printer or an additional disk { % 

drive. Which we also make. Havac already 
has one disk drive built in. 

So, if the biggest and brightest are beyond 

your budget, take a look at The Next Best Personal 

\The Havac from 
MICROSCI. 
Ask your 

^ dealer for a simple demonstra- 




Computer. 



_ . n a r/i _ 

^ir/i/#^ 

A 1 - 




tion or write: MICROSCI, 2158 
Hathaway, Santa Ana, CA 92705 
. (714) 241-5600. 


//-SCI 


MICROSCI 


Apple® is a registered Trademark of Apple Computer Inc. A Standun Company 

•Built-in 164K disc drive Ml ,.y,Ok ROM. 40 column/24 line screen. 280x 192 dot color graphics. 4 cursor keys and 2 special function keys. Compact and transportable. Made In America. 

Circle 53 on inquiry card. 
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NEW PRODUCTS 



Bach 
Never Had 
It 

Like This 

The Kimball 
Z-50 Musicplus Organ 


T he Z-50 Musicplus, from 
Kimball, is a home organ 
that features its own on-board 
microprocessor and green- 
phosphor display screen. 

Priced at $6000, the unit in¬ 
cludes 16K bytes of read-only 
memory (ROM), 48K bytes of 
random-access memory, a nu¬ 
meric keypad, a cassette in¬ 
terface (for recording data 


and music) and a ROM car¬ 
tridge slot. Accompanying 
cartridges provide music les¬ 
sons, games, and a demon¬ 
stration routine. An optional 
modulator allows the Z-50 to 
display color graphics on a 
television. 

Other Z-50 features include 
an extensive array of musical 
effects and simulated instru- 


Data Spec Keyboard 


Starting a Dialog 


ments, two 44-note manuals, 
preset rhythms, and a match¬ 
ing upholstered bench. The 
organ’s “Pro Entertainer” 
feature lets beginners play 
with just two fingers. 

Additional information is 
available from Kimball Inter¬ 
national Keyboard Div., 1600 
Royal St., Jasper, IN 47546. 
Circle 200 on inquiry card. 



The Data Spec detached keyboard for Apple II and 
II Plus computers 


The Dialogic Voice System for the IBM Personal 
Computer 


U nhappy with your Apple 
II or II Plus’s built-in 
keyboard? The Data Spec De¬ 
tached Extension Keyboard 
is a low-profile unit that offers 



a 10-key numeric keypad, an 
adjustable tilt stand, and a 
10-foot coiled extension cable. 

The keyboard also features 
a full ASCII character set 
with uppercase and lower¬ 
case letters and 97 prepro¬ 
grammed functions and com¬ 
mands, 20 of which are lo¬ 
cated on a separate keypad 
for easy access. The unit re¬ 
tails for $299.95. 

For complete information, 
write Alliance Research 
Corp., 18215 Parthenia St., 
Northridge, CA 91325. 
Circle 201 on inquiry card. 


T he Dialogic Voice System is a plug-in card and software 
package that provides the IBM Personal Computer with 
true speech capability. The System digitizes speech in real time 
and stores the information on disk for playback at a later time. 
Features include an unlimited vocabulary, high-fidelity tonal 
qualities, a programmable volume control, and user-selectable 
compression and fidelity rates. Applications include voice- 
annotated word processing, computer-aided instruction, voice 
mail, and remote messaging and data entry. 

The system comes in three configurations. Dialog/1, the basic 
model, is priced at $295. Dialog/2, which includes telephone 
auto-dialing and auto-answering capabilities, retails for $495. 
Dialog/3, with an on-board intelligent modem and Jbuch-Ibne 
decoder, sells for $595. 

Complete details are available from Dialogic Corp., 164 
McKinley Ave., East Hanover, NJ 07936. 

Circle 202 on inquiry card. 
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NEW PRODUCTS 



Putting It Briefly_ 

The Sord IS-11 portable computer 

S ord’s IS-11 is a briefcase-sized portable computer that 
offers 32K bytes of nonvolatile random-access memory (ex¬ 
pandable to 64K bytes), an 8-line by 40-character bit-mapped 
liquid crystal display, and a standard typewriter keyboard. The 
system weighs under 5 pounds and measures 11 13 /i 6 by 8 7 / 16 
by 1 7 / 16 inches. 

The $995 unit also features an RS-232C interface, a built-in 
data recorder, six function keys, and an AC adapter/battery 


charger. Rechargeable nickel-cadmium batteries enable the 
computer to operate for up to 8 hours per charge. The IS-11 
offers an extensive array of built-in software, including an elec¬ 
tronic spreadsheet, word processing, telecommunications, data 
processing, and graphics applications, all with multiwindow¬ 
ing capability. The system also accepts plug-in read-only 
memory cartridge programs. 

Additional details are available from Sord Computer of 
America Inc., 645 Fifth Ave., New York, NY 10022. 

Circle 203 on inquiry card. 


Rainbow Revised 


DEC'S Rainbow 100B desktop computer 


D igital Equipment Corp. 

has unveiled the Rainbow 
100B, a desktop computer 
that offers twice the base 
memory (128K bytes) and 
four times the expansion 
memory (768K bytes) of the 
Rainbow 100. 

Standard features on the 
100B include Z80A and 8088 


microprocessors, dual S^-inch 
floppy drives, synchronous 
and asynchronous communi¬ 
cations interfaces, and a 
printer port. The system can 
display as many as 16 colors 
or monochrome shades from 
a palette of 4096 colors. Im¬ 
proved versions of the 
CP/M-80, CP/M-86, and MS- 


Hot Chips_ 

The Compu-Fire 
computer system fire 
extinguisher 

C ompu-Fire is a recharge¬ 
able fire extinguisher 
that’s designed for use on 
computers and peripherals. 
The unit, which is 10 inches 
high and weighs 21A pounds, 
contains 20 ounces of Halon 
1211, a fire-fighting agent 
that produces no static elec¬ 
tricity upon discharge and 
leaves no harmful residue. 

Other features include a 
chrome-plated DOT steel cyl¬ 
inder, an aluminum valve as¬ 
sembly, a pressure gauge, and 
a UL 2B:C rating. The $50 ex¬ 
tinguisher is shipped with a 
wall bracket and owner’s 
manual. 

More details are available 
from Protectall Corp., Dept. 



17, 5422 Page Dr., Pittsburgh, 
PA 15236. 

Circle 204 on inquiry card. 


New Horizons 


Centronics' new pair of dot-matrix printers 



C entronics has unveiled its 
Horizon series of dot¬ 
matrix units for use in small 
systems and personal com¬ 
puter applications. Both 
printers provide download¬ 
able character sets and pin- 
addressable graphics. 

The model H80 is a parallel- 
based printer that offers an 
8-inch print line and a type¬ 
writer-style font, as well as 
roll, cut-sheet, and fanfold 
paper-handling capabilities. 
The unit also features draft- 
and near-letter-quality print 
settings (at 160 and 27 char¬ 
acters per second, respective- 


DOS operating systems pro¬ 
vide a floppy-disk formatter, 
a memory-based disk simu¬ 
lator, and software support 
for a hard-disk drive. 

The Rainbow 100B base 
system unit is priced at $2750. 
A monochrome monitor ($325) 
and keyboard ($245) are also 
available. 

For further information, 
contact Digital Equipment 
Corp., Maynard, MA 01754. 

Circle 205 on inquiry card. 


ly), true subscripts and super¬ 
scripts, and enhanced, over¬ 
strike, condensed, pica, elite, 
and expanded print modes. 
An optional RS-232C inter¬ 
face is also available. 

The Model H136 printer, in 
addition to having the H80’s 
features, is capable of printing 
up to 156 characters per line 
at a pitch of 10 characters per 
inch. In its condensed mode, 
the H136 can generate up to 
266 characters per line. 

The H80 is priced at $699; 
the H136 retails for $899. Ad¬ 
ditional details are available 
from Centronics Data Com¬ 
puter Corp., 1 Wall St., Hud¬ 
son, NH 03051. 

Circle 206 on inquiry card. 
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Accounting Software 
for Tough Customers 


eve designed the 7CS™ Total 
Accounting System to satisfy the 
most demanding people. Perhaps 
some of the most demanding of all are busi¬ 
ness people just like you. And rightfully so. 


Your business success 
depends on information 


You wouldn’t consider sailing a boat blind¬ 
folded. And, it’s just as difficult running a 
t ompany without accurate, timely account¬ 
ing information. Like who owes you money, 
how many items are on back order, and 
what payroll tax deductions have been made. 
With the TCS Total Accounting System, 
you get all the answers automatically, plus 
you get a good deal more. 


An accounting system 
that grows with you 


I he TCS Total Accounting System has 

II separate modules: 7CS™ LEDGER, 
KECEIVABLES, PAYABLES, INVENTORY 
IAYROLL, SALES, MATERIALS, UTILITIES, 
'<IMPLET Q'WORDT Q*LABEL 1 II " plus 
'I'NET™. Together, they form the most 

<«unprehensive and efficient accounting 
lockage available. But the real beauty of the 
nystem is the fact that it’s fully integrated. 

I hat means you can start out with a single 
module like RECEIVABLES, and add one or 
more modules later-but only when you’re 
frady for them. With an advanced data 


base manager built-in, TCS modules can 
share information without rekeying data, 
again and again. Plus, with Q*NET™, 
your office can share accounting data files 
more efficiently. That means multiple work 
stations can access the same data simul¬ 
taneously, without irritating delays and 
wasted down time, no matter how large 
your business grows and how many PC’s 
you add. 


Be as demanding as you like 


Imagine. An accounting system that writes 
your checks, figures finance charges, tracks 
back orders relentlessly, calculates taxes in all 
50 states, and invoices to m» ’'tiple shipping 
addresses, to name only a few. The TCS 
Total Accounting System, does it all. 

Impressed yet? That’s just for starters. 

TCS also gives you complete, up to the mo¬ 
ment reports whenever you ask for them. 
Even if it’s right in the middle of an account¬ 
ing period and the books haven’t been 
closed. And since data has to be input only 
once, there’s no chance for multiple post¬ 
ing errors and a considerable savings in 
time and effort. With TCS, you can pick and 
choose from a large number of standard 
reports. And because of our advanced 
built-in data base manager, you can create 
an endless variety of customized reports 
at the touch of a button. 

With TCS Q*WORD, you can even tap 
stored accounting information via word 
processing for customized letters, mailing 
lists and file labels. You dictate the format 
and details you need. TCS will do the rest 


Try demanding all that from an ordinary 
accounting system! 


TCS software does everything 
but sign the checks 

---in- 

If you’ve been holding out for a more power¬ 
ful accounting system, the wait is over. The 
TCS Total Accounting System fits almost 
every type of business and runs on just 
about any microprocessor around. Our pro¬ 
grams also feature multiple help menus and 
easy to follow instruction manuals, to get 
you on line quickly and easily. That’s good 
to know, because a lot of business people 
just can’t wait to get started. And we don’t 
blame them a bit 
For a full demonstration, visit your 
local TCS dealer. For a name and address 
and for a free brochure, call us TOLL 
FREE at 1 -800-231 -6454. In Texas, call 
1-713-977-7505. 



S*0*F*T*W*A* R • E 

3209 Fondren • Houston, TX 77063 •713/977-7505 
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"I just found die 
ideal solution to 
my telecomputing 
problems. And it’s 
right here inside my 
IBM PC. Plus I got a 
free bonus to boot!" 







































Hayes 

Smartmodem 1200B™ and 
Smartcom II™ software. 

The complete, easy-to-use plug¬ 
in telecomputing system for the 
IBM® PC and compatibles. 

mummmmmmmir 

I .ooking for just the right telecomput¬ 
ing system for your PC? Hayes has it! 
Smartmodem 1200B and Smartcom II 
communications software. The most 
reliable and easy to use modem and 
software for your IBM PC or com¬ 
patible computer. At a great single¬ 
package value for you. And when 
you buy now, you’ll also receive a 
valuable free offer. From Hayes, the 
telecomputing leader. 

Smartmodem 1200B. 

Your PC's telephone. 

livery thing you need to communi- 
cate-computer to computer-is on 
one, convenient plug-in board. Smart- 
modem 1200B easily slides into an 
expansion slot of your PC (your dealer 
can install it in minutes). You're ready 
to send and receive information at up 
to 1200 bps. For speedy, economical 
transmission to personal computers, 
data bases and information services 
throughout North America. 

So what could make communica¬ 
tions easier? Smartcom II software, 
designed by Hayes specifically for 
Smartmodem and your PC! 

Smartcom II. 

Your Smartmodem’s software. 

Smartcom II maximizes the out¬ 
standing capabilities of Smartmodem 
I200B. At the same time, it minimizes 
your effort. 

Thanks to Smartcom II's menu- 
driven ease, the first time out you’ll 
be creating messages, sending and 
storing them to disk. Simultaneously! 
And when you’re on the receiving 
end, your PC will do all the work, 
completely unattended. 


Smartmodem 1200B and Smartcom II are trademarks of Hayes 
Microcomputer Products, Inc. 

HIM is a registered trademark of International Business 
Machines Corp. 

‘'lVademarks of COMPAQ Computer Corporation. Corona 
Data Systems. TeleVideo Systems. Inc.. Columbia Data 
Products, Inc., and Direct. Inc. 

CompuServe Information Service is a registered 
trademark of CompuServe. Inc., an H&R Block Company. 

Dow Jones News'Retrieval is a registered trademark 
of Dow Jones & Company. Inc. 

GAG EE is a registered trademark of the Official Airline 
Guides. Inc. 

THE SOURCE, AMERICA’S INFORMATION UTILITY is a 
lervice mark of Source Telecomputing Corporation, a 
subsidiary of The Reader’s Digest Association. Inc. 

’1984 Hayes Microcomputer Products, Inc. 


Smartcom II stores frequendy called 


system requires just a few quick key¬ 
strokes. And if you ever need it, 
on-line "help" is right there at your 
fingertips. 

A complete, 

plug-in telecomputing system 
for 9 popular PC models! 

Whatever your PC model, Hayes 
has the definitive connection! 
Smartmodem 1200B and Smartcom 
II are compatible with the: IBM PC, 

PC XT and PC Portable, COMPAQ 
and COMPAQ Plus, Corona, Tele¬ 
video Portable, Columbia VIP and 
Direct IPC1000* 

Free introductory .subscriptions. 
Free access time. 

Smartcom II comes with more 
"built-in" benefits, as well. Your Hayes 
telecomputing system includes intro- 


services! 

Sample a wide variety of practical 
services from CompuServefOAG EE® 
(Official Airline Guide), Dow Jones 
News/Retrieval?and THE SOURCE, SM 
AMERICA’S INFORMATION 
UTILITY* A value of up to $200, free! 

Act now through August 31! 

Get an additional $69 value free. 

Act right away, and you’ll receive 
a free introductory subscription to 
CompuServe’s Executive Informa¬ 
tion Service. For accurate, up-to-the- 
minute investment information, as 
well as news, home shopping, travel, 
education services and more! Direct 
from CompuServe to your PC screen! 


r 


And we’ll also send you a < < nnpli 
mentary copy ol Free >lt\v.urh >i 
the IBM PC, a practical resouu o book 
that tells you how to access and 
download more than 600 varied soil 
ware programs to your PC, with the 
help of your Hayes Smartmodem. 
And Hayes offers you this valuable 
guide free, when you purchase a 
Smartmodem 1200B/Smartcom II 
telecomputing package! 

But remember. To take advantage 
of these great bonuses, you need to 
get moving fast! 

Get on-line with 
the telecomputing leader. 

See your computer dealer right away! 
And plug in to the exciting world of 
telecomputing. With Smartmodem 
1200B and Smartcom II. A smart buy 
for your IBM PC or PC compatible! 





ilSKV 

Mmm SOFTWARE j 

giljglU 

□ 



Save this coupon! It’s your ticket 
to a $69 value from Hayes. 

Offer good through August 31,1984. 

To receive your free introductory subscription to CompuServe’s Executive 
Information Service, and your complimentary copy of Free Software for the 
IBM PC: Complete this coupon andmail direct to Hayes with your Product 
Registration Card (inside your Smartmodem 1200B and Smartcom II package). 


Name 


n 


Address 


City 


State 


Zip 


Date of Purchase 


Place of Purchase 


L 


Mail to: Hayes Microcomputer Products, Inc., Dept. 1200B, 
5923 Peachtree Industrial Blvd., Norcross, Georgia 30092. 


The introductory offer for CompuServe’s Executive Information Service includes a free subscription 
plus $15 worth of free connect time. 
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Brighten up your dumb terminal- 
add a UDS 212 A/D 

A little outside intelligence can turn your dumb terminal into a data 
communications genius. And the intelligence you need is built into UDS’ new 
212 A/D, a smart 300/1200 bps modem with an integral automatic calling unit. 

With the 212 A/D you can dial from keyboard or, with a single 
keystroke, from memory. Five 30-digit numbers in memory 
are battery backed for 3-5 year retention after shutdown. 

Built-in test functions allow fast, reliable verification 
of system operation. 

Before you invest in more microcomputers, check 
the advantages of add-on intelligence. Contact 
Universal Data Systems, 5000 Bradford Drive, 

Huntsville, AL 35805. Telephone 205/837-8100; 

TWX 810-726-2100. 


Universal Data Systems 


(^) MOTOROLA INC. 

Information Systems Group 


Circle 86 on inquiry card. 

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area 
niSTRIC.T OFFICES- Atlanta GA 404/998-2715 • Bellevue, WA 206/455-4429 • Blue Bell, PA 215/643-2336 • Boston, MA, 617/875-8868 • Columbus, OH, 
('14/805 3025 • Enalowood CO 303/694-6043 • Glenview, IL, 312/998-8180 • Houston, TX, 713/988-5506 • Huntsville, AL, 205/837-8100 • Mountain 
415/969-3323 • Old Bridge, NJ, 2 bl/251-9090 • Richardson, TX, 214/68043002 • Silver Spring, MD, 301/58743166 • Tam P% F ^^^ 

















A keyboard dust cover and copy holder 

C opy Cover is a keyboard dust cover that flips up to be¬ 
come a convenient copy holder. The clear lucite unit clips 
on and off in seconds and accommodates documents and com¬ 
puter printouts measuring up to 11 by 16 inches. Versions are 
available for most popular computers, including briefcase-sized 
portable systems. Copy Cover retails for $39.95. Further in¬ 
formation is available from C-Thru Products, Suite 111, 6351 
Lake Worth Rd., Lake Worth, FL 33463. 

Circle 207 on inquiry card. 
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Calltext 5000 _ 

Let your IBM Personal Computer or XT convert 
text to speech 



S peech Plus has intro¬ 
duced a text-to-speech 
converter and telephone in¬ 
terface board for the IBM PC 
that lets users access text 
data in voice through any 
Tbuch-Tbne telephone. 

Calltext 5000 provides voice 
output with an unlimited 
vocabulary. It can be pro¬ 
grammed to answer a tele¬ 
phone, obtain text data from 


a host computer, and supply 
text data in voice to callers. 
Applications include the re¬ 
trieval of electronic mail, fac¬ 
tory messaging, operator 
prompting, and proofreading. 

Features include compati¬ 
bility with the IBM PC XT’s 
bus interface, an RS-232C in¬ 
terface port, automatic dial¬ 
ing and answering capabili¬ 
ties, and an on-board ampli¬ 
fier that can drive an exter¬ 
nal speaker. Callable I/O 
drivers facilitate the writing 
of programs in BASIC, C, and 
assembly language under 
MS-DOS. Calltext 5000 retails 
for $2700, including interface 
software. 

More information is avail¬ 
able from Speech Plus Inc., 
461 North Bernardo Ave., 
Mountain View, CA 99043. 

Circle 210 on inquiry card. 


NEW PRODUCTS 

For Junior Only _ 

Four new add-ons for the IBM PCjr 


T ecmar Inc. has unveiled 
four add-on memory and 
peripheral cards that fit onto 
the side of the PCjr. 

Jr Captain offers an IBM- 
compatible printer port, a 
clock/calendar with battery 
backup, and up to 128K bytes 
of random-access memory 
(RAM). The card is priced at 
$235 (with no additional mem¬ 
ory), $315 (with 64K bytes of 
RAM), and $395 (with 128K 
' bytes of RAM). 

Jr Wave is a memory board 
that holds up to 256K bytes 
of RAM. It is priced at $295 
(64K bytes), $375 (128K 
bytes), $445 (192K bytes), and 


Sail on. Silver Reed 

The Silver Reed EXP 770 le\ 


$495 (256K bytes). 

Jr 2nd Mate, a $145 com¬ 
munications card, combines 
an IBM-compatible printer 
port and a clock/calendar with 
battery backup. 

Jr Cadet complements the 
Jr Captain and Jr Wave 
boards by providing up to 
384K bytes of additional 
RAM. It is priced at $195 
(64K bytes), $275 (128K 
bytes), $445 (256K bytes), and 
$595 (384K bytes). 

Further details are avail¬ 
able from Ibcmar Inc., 6225 
Cochran Rd., Solon, OH 
44139. 

Circle 208 on inquiry card. 


letter-quality printer 


ilver Reed has unveiled 
the EXP 770, a daisy- 
wheel printer that offers let¬ 
ter-quality output and a print 
speed of up to 36 characters 
per second. 

Other features include a 2K- 
byte memory buffer (expand¬ 
able to 48K bytes), bi-direc¬ 
tional printing, sub- and super¬ 
scripts, and boldfacing. The 
EXP 770, which emulates the 
Diablo 630 printer, sells for 
$1295. 

Additional details can be 
obtained by writing to Silver 
Reed America Inc., 19600 


Multifunction Multicomputer Card 

PC Handler provides local networking and added 
features 

T he PC Handler, a plug-in multifunction card for the IBM 
Personal Computer, links as many as four IBM PCs, PC 
compatibles, or Apple II family computers into the same 
resource network. The card allows connected computers to 
share common files and peripheral equipment. PC Handler 
also offers two serial ports, four parallel interfaces, an expand¬ 
able random-access memory, a clock, and integral software and 
disk emulation for fast file searches. 

For additional details, including price, contact Synetix Inc., 
10635 Northeast 38th PL, Kirkland, WA 98033. 

Circle 211 on inquiry card. 



South Vermont Ave., Ibr- 
rance, CA 90502. 

Circle 209 on inquiry card. 
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NEW PRODUCTS 


Radio Shack DMP-110_ 

The Radio Shack DMP-110 dot-matrix printer 

R adio Shack’s DMP 110 dot-matrix printer offers corre¬ 
spondence-quality, data processing-quality, and bit-image 
graphics print modes. 

Priced at $399.95, the unit features underlining, simulated 
sub- and superscripts, elongated and condensed print modes, 
a graphics resolution of 960 dots per line (with dot-addressable 
7- or 16-dot columns), and a variety of built-in fonts. In its 



correspondence-quality mode, the printer offers a print speed 
of 25 characters per second and pitches of 10 and 12 characters 
per inch. While in the data-processing-quality setting, it pro¬ 
vides a speed of 50 characters per second and pitches of 10, 
12, and 17 characters per inch. The DMP-110 handles paper 
widths ranging from 4 to 10 inches and is equipped with 
parallel and serial interfaces. For more details, write Radio 
Shack, 1800 One Tandy Center, Fort Worth, TX 76102. 
Circle 214 on inquiry card. 


Parallax View 

Axiom's Parallax-Tl parallel printer interface for 

the TI-99/ltA 


P arallax-TI is a compact ex¬ 
pansion interface that lets 
TI-99/4A owners connect paral¬ 
lel-type printers to their com¬ 
puters. 

Priced at $99, the unit plugs 
neatly into the side of any 
TI-99/4A console and includes 
a cable that connects to a 
printer’s interface port. 
Parallax-TI is compatible with 
all TI software, including car¬ 
tridge programs. Units can be 
Haisv-bhained through a built- 


in edge connector. 

For details, write Axiom 
Corp., 1014 Griswold Ave., 
San Fernando, CA 91340. 

Circle 212 on inquiry card. 


Hard-Disk ___ 

A removable hard-disk drive for Apple II and IBM 
Personal Computer systems 


D igital Electronic Systems 
has unveiled Hard-Disk, 
a 5-megabyte removable 
hard-disk drive for the Apple 
II and He and the IBM Per¬ 
sonal Computer. 

In its Apple configuration, 
the drive is compatible with 
Apple DOS, CP/M, and Pas¬ 
cal. The IBM version pro¬ 
vides the same I/O bus inter¬ 
face as the IBM PC XT and 
supports all PC disk com¬ 
mands plus extensions. An 
optional interface board allows 


the IBM version or a Win¬ 
chester system to operate on 
an Apple II or vice versa. 

The Hard-Disk, with a two- 
drive controller that handles 
any combination of removable 
or fixed drives, retails for 
$1295. The interface board 
sells for $149. 

Further information is 
available from Digital Elec¬ 
tronic Systems Inc., 107 
Euclid Ave., Mountain Brook, 
AL 35213. 

Circle 213 on inquiry card. 



Euphonious_ 

The Ufonic Voice System 

T he Ufonic Voice System is 
a speech synthesizer for 
the Apple II and He. The 
$495 system consists of a 
plug-in circuit card and an 
amplifier/speaker that fits 
neatly on top of a disk drive. 
An optional Ufonic Speech 
Composer software package 
($225) lets you add human¬ 
sounding voice responses to 
games, computer-assisted 
educational programs, and 
other programs. 

Additional information is 
available from Borg-Warner 
Educational Systems, 600 
West University Dr., Arling¬ 
ton Heights, IL 60004. 
Circle 215 on inquiry card. 
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ACT THE ONLY ACT SERIES WITH A PERFORMANCE WARRANTY! 

Coverage of All ACT Topics ★ English Usage ★ Mathematics ★ Social Science ★ Natural Science ★ Unlimited 
Drill and Practice ★ ACT Format and Difficulty Level ★ Instant Answers and Explanations ★ ★ 

Full Documentation 

COMPLETE SERIES (Blue Label) $249.95 WARRANTY ★ 10% OR 10 POINT SCORE INCREASE OR 
FULL CASH REFUND ★★★★ 

CONDENSED VERSION (Red Label) $119.95 Covers Math and English Sections 


SAT THE ONLY SAT SERIES WITH A PERFORMANCE WARRANTY! 

WINNER 1984 OUTSTANDING SOFTWARE AWARD — CREATIVE COMPUTING 

Classic Set ★ Provides Complete Coverage ★ Math, Verbal, Test of Standard Written English * Unlimited 
Drill and Practice ★ Simulates SAT Exam Format and Difficulty Level * Instant Answers and Explanations 
★ ★ Full Documentation ★ Workbooks Unnecessary! 

EXPANDED SERIES (Gold Label) $299.95 WARRANTY ★ 80 POINT SAT SCORE 

INCREASE OR FULL CASH REFUND. Expanded Vocabulary, Reading p,oduc ' 11 

Comprehension, Word Relationship, Mathematics, and TSWE Coverage ★★★★ 

COMPLETE SERIES (Blue Label) $229.95 WARRANTY ★ 50 POINT SAT SCORE 

INCREASE OR FULL CASH REFUND ★★★★ * r. VV , V 

CONDENSED SERIES (Red Label) $139.95 15 Programs Cover Math and N E A™ 

Verbal Sections HE A Teacher Certified ., 

*★★★ INCLUDES A's & B's OF ACADEMIC SCHOLARSHIPS by SCHWAB & LEIDER 


KRELL'S LOGO M.l.T. Authorized Version ★ 4-Disk Set ★ Two Copies of LOGO for 
Apple II ★ All Utility Programs ★ Sprite Drivers ★ All M.l.T. Demonstration Programs 

★ Shape Editor ★ Music Editor ★ 21-Program ALICE IN LOGOLAND Tutorial Series 

★ Unlike Imitations, KRELL'S LOGO Offers ALL M.l.T. Features and Picture Saving 

★ NETWORKING AVAILABLE. SPECTACULAR PRICE — $89.95 

TOP RATED IN INFOWORLD—EXCELLENT IN ALL CATEGORIES! IBM LOGO available 


This product is 

N E A 

. NEA Teacher Certified . 


BEST First Comprehensive INDIVIDUALIZED Instruction ★ Reading, Writing, and Mathematics ★ Highly 
Interactive ★ The Fundamentals ★ Unlimited Practice ★ ★ Ideal for Self-Instruction ★ Enriching 

★ Profuse Graphics ★ Enthralls and Enlightens 

THE LANGUAGE OF MATH. Nine Modules ★ Concepts and Ideas of Mathematics: Numbers, Processes, 
Geometry, Graphs and Charts, Money Terms, Measurements, Rates and Ratios, Comparative and 
Descriptive Terms, Dictionary of Mathematical Terms. Ages 9 & up. More than 20 disks! 

$49.95 Per Multi-Disk Module; Any Five Modules $199.95; Complete Set $299.95 
LINEAR EQUATIONS. How to Use, Build and Solve Them. Ages 9 & up. Multi-Disk Set $119.95 
OPERATIONS AND PROCESSES. ADVENTURES THAT TEACH ★ Addition, Subtraction, Multiplication, 
Division, and Exponents. Ages 8 & up. Multi-Disk Set $169.95 


SAT isf ACT ion 


Score increase performance warranties make KRELL'S SAT* and ACT* 
Preparation Series the clear choice for those who care about results. 

se^, Krell's unique, SELF-CUSTOMIZING LOGIC tailors learning to the needs and 
progress of each individual student. The s limitless and penetrating instruction 

library makes our money-back performance warranty unmatchable by imitators. 


GRAMMAR, WHAT BIG TEETH YOU HAVE!c_„. k ,,..„«i,n 

in Grammar, Punctuation and English Usage ★ ★ Powerful Diagnostic Programs Focus on Problems 

in Standardized Exams. COMPLETE MULTI-DISK SET $119.95 


THE DEVIL AND MR. WEBSTER Definitive Vocabulary Building Series ★ 9000 Key 

Words ★ Word Attack Skills ★ ★ Tutoring plus Exciting Game Format ★ Learn the Vocabulary 

Skills Indispensible for SUCCESS. COMPLETE MULTI-DISK SET $119.95 


Also MENTAL OLYMPICS ★ SHELBY LYMAN CHESS ★ THE DANCE OF SHIVA ★ THE LIBRARY AT 
ALEXANDRIA ★ VIRGIL: A PROFESSOR S GUIDE TO COLLEGES ★ CONN ECTIONS 

V | IS ° ,ra ^ emar ' < ,he American College Testing Program. "SAT" and ’"College Board" are registered trademarks and service marks of the College Entrance Examination Board 
Krell Software Carp, has no official ties with either the CEEB or the E.T.S.. Princeton, New jersey Krell Software Carp does not endorse the use of the S.A.T. exams in any way We 
believe that both the S.A.T Examination System and the examinations themselves ore seriously flawed. However, we recognize that students must score well on these examinations to 
secure college entrance and scholarships. * Trademarks of Acorn Computer Ltd., Apple Computer Corporation, Atari Computer Co., Tandy Corporation, Non-Linear Systems Inc 
Commodore Corporation, International Business Machines Corp. 

CALL OR WRITE FOR FREE CATALOG __ DEALER INQUIRIES INVITED _ _ ^ 

®^TSIDE N.Y. STATE Man n.Y. Residents add sales tax 

Q AA TO C C Payment in U.S. dollars only 

O w 4b “ / O J J W Prices slightly higher outside U.S. 

1320 Stony Brook Road, Stony Brook, New York 11790 (516)751-5139 ™ ™ - 

—-- SOFTWARE CORR - 

APPLE, ACORN, ATARI, KAYPRO, IBM-PC, IBM-PCjr, COMMODORE, TRS-80* 


KRE 


Circle 44 on inquiry card. 






















Your 

family’s 

software 

grows 

on the 
Peachtree. 














Peachtree Software 

3445 Peachtree Road N.E. 

Atlanta, GA 30326 • 1'800'554'8900 


Please send me more information about Peachtree Software. 

Pm interested in software for ( ) business, ( ) home, ( ) education. 


America’s Software 
grows on the Peachtree. 


Name_ 


Address. 


And it couldn’t be in better hands. 


Only one software company so completely 
covers home, education and business. 


Only one has behind it the resources of 
the world’s largest independent producer 
of mainframe software, Management Science 
America, Inc. (MSA). 

And only one offers you the most complete line 
for microcomputers. Peachtree Software® 

The leader that’s still leading. With 25 new products this season, 67 in all. 

With applications for IBM, Apple and most leading microcomputers. 

For instance: our new Home Library. A complete home package, including 
word processing, financial spread sheet, home accounting system, the basics of how to 
write your own programs, a game, and an educational bundle to improve reading and 
writing skills for all ages. 


For instance: our new five-volume 
Writing Skills System. Created to correct 
common writing problems; teaches writing for 
all levels through the development of editing skills 


For instance: our new Back to Basics 
Accounting System. Perfect for a business 
conducted at home. For your PCjr™ Apple, 
Atari, Commodore or almost any leading 
microcomputer. Lets you set up a basic 
accounting system even if you have little 
or no previous accounting knowledge. 


Whether it’s for home, business or education, 
America’s software grows on the Peachtree. Look 
for all our products wherever software is sold, or send 
us the coupon for a free brochure. 


4 

Your family’s software grows on the Peachtree. Reach for it 




PCjr is a trademark of International Business Machines Corporation. 

Peachtree and Peachtree Software are registered trademarks of Peachtree 
Software Incorporated, an MSA Company.® 1984 


City_ 


. State_ 


. Zip_ 


Phone. 


CY09014 AD 


Circle 65 on inquiry card. 



























































Our printing puts 


the center ring* 


Paper Tiger minimizes loading prob¬ 
lems and uses plain or pin feecfpaper. 

It’s not afraid to share the spotlight, 

either. In fact, Paper Tiger 
plugs in easily to work 
with all popular per¬ 
sonal computer hard¬ 
ware and software like: 
Volkswriter Deluxe!" Lotus? 
Apple® and IBM® Paper Tiger even 

prints on transparencies tor 
overhead projection. 

When you're looking for a 
computer printer that really per¬ 
forms, remember the magnificent animal tliat s 
become a star, Paper Tiger, 

For more information, go to your nearest _ 

computer store, or call Dataproducts at, 

a letter quality mats attracting a iui ui <uicuuuh. 800-258-1386. 

Dataoroducts Paper Tiger. The most powerful name in computer printers. 
Oataproaucis rap ^ ^ ways Datap J ucts Corporation . Route *south. M «HbnL nh 03 05 , 

is a ^^^^s^are^ster^wdemMk^onStusDweloprnenmo^oration^lAppmsa^^stered todemark of Apple Com ^^ ^ ^ 
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We're Dataproducts, 
the largest indepem 
manufacturer in the business. We 
supply printers to the top computer 

companies in the world. ^ ^ A 

Since we introduced 
the Paper Tiger® it 
has become the most 
powerful name in com- 

puter printing That's no sur- ©■Dataproducts Corporation 1984 

prise. A printer as fast and tough and cunning 
as the Paper Tiger was bound to end up in the 
center ring 


comr 


IBM 



















Flight Simulator II 

This game—dare I say it?—has all the right stuff 





by Joseph J. Elia Jr. 


A few months ago, at the end 
of a commercial flight into 
Boston, I turned to my seat- 
mate and said in an offhand way, 
“He’s coming down way too fast.” 
Sure enough, when we hit the run¬ 
way, we bounced our way to a stop. 

I earned my license as a “backseat 
flier” with the first version of Bruce 
Artwick’s Flight Simulator, which 
came on the market in 1979. Now 
after having spent the past few 
weeks with Flight Simulator II, I 
feel even better prepared to critique 
a pilot’s overaggressive descent or a 
climbing turn that’s just a bit too 
tight. Next time up, I should be a 
real scream to sit beside. 

FSII turns a microcomputer into 
a powerful instrument of fantasy and 
uses it to demonstrate a complex, 
real-world skill. This new incarna¬ 
tion of an old favorite represents not 
merely a revision, but an advance. 
Now amateur fliers can jockey 
ailerons, flaps, and elevator trim tabs 
into the best positions for stable 
flight as well as wrestle with the ef¬ 
fects of winds, clouds, darkness, low 
fuel supplies, and bumed-out panel 
lamps. Indeed, there are so many de¬ 
tails to attend to—switches to throw 
and gauges to watch—that you’ll 
barely have time to look out the win¬ 
dow. And when you do finally peek 
outside you’ll see the landscapes and 
cityscapes that make the simple 
gridlines and two-dimensional moun¬ 
tains of the first version of the pro¬ 


gram look crude in comparison. 

This program puts you in control 
of a Piper Archer II. As you’re 
ready to begin flying, you’re looking 
at a video screen divided in half hori¬ 
zontally. The top half presents your 
view out the windows. The bottom 
half, the instrument control panel, 
contains six basic flight instruments 
grouped in the standard cluster. You 
have an airspeed indicator, attitude 
indicator or artificial horizon, altim¬ 
eter, turn coordinator, heading indi¬ 
cator, and vertical-speed indicator or 
rate-of-climb indicator. In addition, 
there are numerous knobs, needles, 
controls, and gauges that will de¬ 
mand your close attention. 

Game time is real time. One of my 
more memorable flights was a five- 


hour trip from Chicago to the Big 
Apple. Excerpts from my flight log 
should give you a feel for what FS II 
is all about. 

“Have been flying due east for an 
hour and a half over featureless 
ground. Lake Michigan is far behind 
me, and I’m trying to Lindbergh my 
way to the Atlantic ... My calcula¬ 
tions put me on a course for New 
York City, but all I can see is green 
screen—I’m flying over the graphics 
wasteland between Chicago and 
New York City. My airspeed is 120 
knots. 

“The horizon starts playing tricks 
on me about two hours into the 


Joseph J. Elia Jr. is the manager of editorial opera¬ 
tions at The New England Journal of Medicine and 
a frequent contributor to Popular Computing. 


Illustration by Maciek Albrecht 
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The exciting world of telecomputing, 
With a Hayes system, you just plug 

it in! Communicating is so easy with a 
complete telecomputing system from 
Hayes. Hayes Smartmoaem 300™ is a 
direct-connect modem for the new 
Apple lie. Hayes Micromodem He® 
installs easily in an expansion slot in 
the Apple II, He. Ill and Apple Plus. 


Smartcom I. you just order up what 
you want to do. The program guides 
you along the way. You can create, list, 
name, send, receive, print or erase 
files right from the menu. From the 
very first time you use it. you’ll find 
telecomputing with Hayes as easy 


Follow the leader. Over the years 
we’ve built our reputation as the 
telecomputing leader by developing 
quality products that set industry stan¬ 
dards. Now we invite you to see f 






companion li 
software, both 
are complete 
systems. Best of 
all, both systems ,T,r ' 
are from Hayes, the established 


teiecompunng wim nuyes us caoy --- —--r —- ° 

as apple pie! capabilities to your Apple computer 

We've got your number! We know with a complete, ready-to-go system 
»t * i Tx,n^t- n from Hayes. Visit your Hayes dealer 

for a hands-on demonstration. And 


DOS 3T.Pascal and CP/M® operating 


m- 


get on line 
with the 
world. 

Hayes. 
We’re here 
to help. 


,,o connect you to all the right 
places. Bulletin boards, databases, 
information services-naturally. And 
that’s just the beginning. Let your 
Apple plan your travel itinerary, 
including flight numbers, hotel and 
rental car reservations. Watch it 
retrieve and analyze daily stock and 
options prices. Work at home and 
send reports to and from your office. 
You can even do your gift shopping 
by computer! 

Woula you care to see our menu? 

Make your selection. Really. With 


Ly Smartcom I 
opting ProDC 

_id CP/M® ope: 

systems. It provides you with a 
directory of all the files stored on 
your disk. And in combination with 
your Hayes modem, Smartcom I 
answers calls to your system, with¬ 
out your even being there. 

Your Apple’s telephone goes any¬ 
where the phone lines go. Hayes 
modems allow your Apple to commu¬ 
nicate with any Bell-103 type modem 
over ordinary telephone lines. You 
simply connect directly into a mod¬ 
ular phone jack to perform both 

Touch-Tone® and pulse dialing. Hayes ^ 

Smartmodem 300 and Micromodem Hayes Microcomputer Products, Inc. 

He both transmit at 110 or 300 bits per 5923 Peachtree Industrial Blvd. 
second, in either halJf or full duplex. Norcross. Georgia 30092 , 404/441-1617. 

Circle 39 on inquiry card. 








pie is a registered trademark, and ProDOS is a trademark of 
Research. Inc. ©1984 Hayes Microcomputer Products. Inc. 






















Circle 20 on inquiry card. 
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flight. I think I can see hints of Art- 
wick’s cityscapes out there, but it’s 
nothing but stray pixels suggesting 
the horizon. The course changes by 
a full degree, and it’s cause for 
alarm. What to do? I keep feeding 
tapes into my portable tape player— 
Haydn and Bowie—got to keep alert 
just in case an unexpected air pocket 
tries to take me down. I don’t dare 
leave the controls. 

“Almost two and a half hours into 
the flight, I can no longer stand the 
clicking sound that the engine 
makes, so I crawl into the editor and 
disable it. Four hours ... the craft 
goes into a steep dive about five min¬ 
utes after I’d changed the fuel tank 
from left to right. We’re at 4500 feet 
after going above 7000; most of the 
altitude was lost in the mysterious 
dive. Four hours and forty min¬ 
utes . . . the compass reading 
changes abruptly from 90 to 110, 
thus indicating that I’ve moved into 
the airspace controlled by New York. 

I feel exhilarated: I’m almost there.” 

But almost wasn’t enough, and all 
I ever saw of New York that night 
was the black scar of the simulated 
Hudson River. In all the excitement 
I tried to store my flight position on 


At a Glance 

Name: Flight Simulator II 

Type 

Computer-simulated flight 

Manufacturer 

Sublogic Corporation 
713 Edgebrook Dr. 

Champaign, IL 61820 
(217) 359-8482 

Price 

$49.95 

Format 

5 % -inch floppy disk 

Computer 

Apple II and lie, Atari 400, 800, and XL 
series, and the Commodore 64; black- 
and-white or color monitor; joystick 
optional 

Documentation 

90-page flight manual and a booklet 
containing eight flight lessons 

Audience 

Pilots and would-be pilots 


a disk, but the save was unsuccess- 
ful. So I missed my chance for a 
triumphant landing in the Big Apple 
and disappeared from the skies 
somewhere over Manhattan. You 
don’t have to quit the game when¬ 
ever you want to take a break; the 
pause feature will hold the action un¬ 
til you’re ready to resume play. 

Post-Flight Debriefing 

A disappointing ending, true, but 
a wild ride nonetheless. That sort of 
extended flight just wasn’t possible 
with the old game. I would spend 
many minutes spiraling upward to 
gain altitude over the grid; then, 
when the temptation to look down 
became too great I’d put the craft in¬ 
to a dive and end up tearing off a 
wing and tumbling out of the sky. 

FS IPs wings are firmly attached, 
however. This is not the primitive bi¬ 
plane of the first version, but a sleek, 
modern aircraft. Not only are the 
wings reliable but your view is ex¬ 
panded. You’re not restricted to 
looking out the plane’s front window. 
You can look out the sides, to the 
rear, and at all the major angles in 
between. You can even look straight 
down, seemingly through a glass 
floor. There’s radar, which you can 
zoom in and out to examine things 
in detail or to place them in perspec¬ 
tive on a larger map. Tunable radios 
help you navigate or land at any of 
the 80 airports. You can choose from 
major fields such as Chicago’s 
O’Hare and those in Boston, New 
York, Seattle, and Los Angeles or 
small landing strips, useful 
emergencies. 

lb the envy of real pilots, FS II 
lets you control various flight condi¬ 
tions. You can choose your home air¬ 
port, the season of the year, the 
weather, the altitude at which clouds 
will occur. You can start your flight 
from ground level or in mid-air. You 
can set an altitude variable in the 
editor and start off a few thousand 
feet up, but remember to tell the 
editor that your engine should also 
be on at that height. 

You can also control how difficult 
the flight will be. FS II offers an 
easy mode for beginners, in which 



iLOOKING FOR THE BEST PRICES?= 


* Financing Available * No Sales Tax Collected 


COMPLETE! 

APPLE lie 
PACKAGE- 

INCLUDES: 

•Apple lie64K 

• Ext. 80 Column Card 

• 2 Apple Disk Drives 
•Apple Controller/PRO oos 

• Graphic Printer Card/Cable 
•EPSON RX-80 100 

C.P.S. Printer 

• Zenith Grn. Phos. Monitor 

List Price$2373 
INCREDIBLE 
LOW PRICE 
— $1649 — 


New! 

Fl’flUfiaaSSSa 

CX Computer 


im 


EPSON FX-80 

Deluxe Printer Pkg. Includes: 

* EPSON FX-80 Dot Matrix Prntr. 
160 C.P.S. with graphics 
Interface Card/Cable 
Deluxe Steel Printer Stand 
Extra Printer Ribbon 
Case of Computer Paper 
FOR: List Now! 

Apple/Franklin 

(includes Grappler). $899 $579 
IBM/IBM Compatibles 749 489 
Atari(inc. Ape interfc.) 849 549 

Radio Shack. 749 489 

Commodore 

(inc. Cardco interface) 849 549 


Only Franklin could offer o 
Portoble (27 lb) with built-in 
Monitor, 2 slim line Drives 
that run Apple, CP/M & even 
IBM (ms DOS Software). Inc: 
Word Proc. Spread Sheet & 
Graphic software. 


CX-1 One Drive Apple Compatible 
List $1395 CALL 
CX-2 Two Drive Apple Compatible 
List $1695 CALL 
CX-2C Two Drive Apple/CP/M 
List $1995 CALL 
CX-2M Two Drive Apple/MS DOS 
List $2295 CALL 

Introductory CX-Offer 

•ci2C with. CP/M 

• EPSON RX-80 Printer 

• Printer Cable 

• Box of 10 Diskettes 
•Wordstar-Word Processor 

• Case of Computer Paper 
List-$2495 Now-S2095 


ATARI COMPUTERS IBM ACCESSORIES 


Wb now stock IBM computers. 
Wb will configure a system that 
meets your needs. CALL 

AST 6 Pack Plus 64K $395 $289 
Combo Plus II 395 289 
MPII Expansion Mem. New Call 
Hercules Graphic Card 499 379 
ORANGE-MICRO Mr. ChipNew Call 
QUADRAM Quad Colorl 295 229 
Quad Board II 395 289 
Quad Link 680 499 

Quad 512+ 325 249 


DOT MATRIX PRINTERS 


ATARI 850 Interface 

$219 $1791 

1050 Disk Drive 

499 349 | 

RANA 1000 Drive 

399 299| 

INDUS GT Drive 

499 3691 

EPSON OX 

10 

1 Wb stock Software and Accessories 1 
I for the QX-10 including the Comrex | 

CR-103 Modem and 

] Titan MS-DOS Board 

CALL | 

APPLE COMPUTERS 

APPLE lie - CALL 

APPLE lie - CALL 1 

APPLE Macintosh 

- CALL f 

1 . APPLE DRIVES 

APPLE Add on Drive 

$339 $259 

RANA Elite 1 

349 229 

MICRO SCI A2 

329 229 

COMREX Duo Drives 

649 459 

APPLE ACCESSORIES 

ALSSMARTTERM II 

$179 $129 

CP/M CARD 

399 278 

KOALA Touch Tablet 

125 85 

MICR0SCI 80COI/128K 

199 119 

MICROSOFT Softcard 

345 249 

Softcard II 

450 349 , 

Premiums.Card II 

ORANGE MICRO 

395 289 

■ 

GRAPPLER 

149 109 ■ 

Buffered GRAP. 

239 178 

QUADRAM Multicore 

New CALL 

SATURN 32K RAM BD 

219 169 

64K RAM BD 

349 269 

128K RAM BD 

499 389 

Accelerator II 

599 439 

VIDEX VIDEO TERM 

279 199 

V.T. w/SoftSwt. 

309 229 

SOFTWARE 

Our Software Department will I f 

quote you our best price on 1C 
popular software. Please Call. 12 


EPSON 

RX-80 FT 
FX-80 
RX-100 
FX-100 
LQ-1500 


0KIDATA 

MICROLINE 82 
MICROLINE 92 
MICROLINE 93 
MICROLINE 84 
PACEMARK 


We will not be undersold! 


LITTER QUALITY PRINTERS 


C0MREX CR-II 
CR-III 

BROTHER HR-15 
HR-25 


$599 $439 
995 739 
599 459 
995 779 

- 599 435 

C. IT0H Starwriter F-101499 999 


7WM 1 OO /) 


BUY DIRECT BY MAIL OR ORDER 

TOLL FREE: 800-526-5313 

N.J. RES. CALL: 201-728-8080 


149 99 

>9 114 


?o> F Computer 
/'il 1 Discount 

Catalog I of America 


Discount 10 n ,° 29 


15 Marshall Hill Rd. WEST MILFORD, NJ 07AH0 
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the aircraft is forgiving of certain 
misjudgments involving flight con¬ 
trol, engine control, and navigation. 
The reality mode offers more 
sophisticated simulation features. 
Clearly, designer Artwick has 
striven for variety and flexibility. 
For aficionados of aerial combat, he’s 
even thrown in a World War I Ace 
game that pits you against a com¬ 
puter-controlled enemy squadron. 

Graphics Surprises 

After takeoff you may notice some 
familiar landmarks below. Flying out 
of La Guardia, for instance, you can 
bank left over Manhattan to see the 
Empire State Building, and off in the 
distance you’ll spot two little stick¬ 
like blips at the tip of the island- 
the World Trade Center towers. As 
you get closer, the towers acquire 
more detail. And if you can’t resist 
the temptation to fly between them, 
don’t worry, there’s enough room. 
But be careful, a misjudgment will 


slam you into one of the towers and 
end your flight. (Crashes on FS II 
are less dramatic than they were 
with the first version, in which the 
bad news arrived as a screenful of 
vibrating “CRASH!”; now the end 
is announced with the same 
“CRASH” message but the presen¬ 
tation is more subtle.) 

Graphics surprises abound. A 
search of the Seattle area reveals the 
Space Needle, a remnant of the 1962 
World’s Fair; Chicago offers the 
Sears Tower, easy to crash into; and 
the farmland of central Illinois con¬ 
tains a large-scale geometric patch- 
work of plowed fields. Not every 
area has been filled in, however, 
hence the graphics desert between 
Chicago and New York. I haven’t 
taken off from every field on the disk 
yet, so I have much to explore still. 
I’m anxious to see whether Artwick 
has stuck a “Hollywood” sign 
somewhere outside Los Angeles. Ac¬ 
cording to him, even more graphics 



, F powe* 






p0 ^ $ 8 $* wa j e us^ 9 *»$£**** 








OV 




are on the way. In a telephone inter¬ 
view he said that Sublogic plans to 
issue disks of detailed ground 
features that will cover large areas 
of the United States. He seemed 
delighted at the prospect of digitiz¬ 
ing Washington, D.C.—“all those 
monuments.” 

Coming Down Again 

Now for the big question. Just 
how easy is it to fly the Piper? Well, 
despite the fact that my review copy 
of the program was missing the 
booklet containing the flight lessons, 

I didn’t have much trouble. (The 
Flight Physics and Aircraft Control 
booklet is now available.) I found 
enough information in the flight 
manual for enjoyable, if unschooled, 
aeronautics; after 20 or so failed 
takeoffs I had the hang of things. 

But to preserve the full fantasy ot 
computer flight, you’re going to have 
to deal with landing your craft. And 
it seems an impossibility because 
there are so many gauges to watch 
in addition to your major worry—the 
ground. I expect that most begin¬ 
ning fliers will follow my example 
and avoid airports at first. I prefer 
to come down in the middle of an 
open field, where you don’t have to 
bother with annoying details like 
runways and landing clearances. 
Listen, a landing is a landing, and a 
great relief no matter where it hap¬ 
pens. But with practice, you’ll be hit¬ 
ting the ground with barely a jolt 
and rolling to a smooth stop on run¬ 
ways both big and small. 

I’d like to offer a final tip, one that 
may prevent you, too, from disap¬ 
pearing out of the skies at the climax 
of an epic flight. The instructions for 
saving flight data may mislead you 
unless you remember that one set of 
instructions saves data for single 
flights (the “S” and “SHIFT +” 
commands in the Apple version), 
while another set (CONTROL-Z an< 1 
-X) allows you to store and recall 
whole sets of these flight situations. 
Artwick admitted that the manual 
is “a little unclear” on this point. 

I That is the only substantive criti- 
I cism I can offer. This program-dare 
I say it?—has all the right stuff, i i 
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BUSINESS 

Harvard Project 
Manager 

This planning tool uses CPM and PERT techniques 
to help managers work more efficiently 


by George F. Goley IV 

Harvard Project Manager is a plan¬ 
ning tool whose name aptly de¬ 
scribes its function. This program 
from Harvard Software Inc. is de¬ 
signed to help managers control 
projects efficiently and productively. 
Charts, schedules, and calendars 
help managers oversee projects 
ranging in size from the very small 
and simple to the extremely large 
and complex. Implementing most of 
the Critical Path Method (CPM) and 
Program Evaluation and Control 
Technique (PERT) methods of proj¬ 
ect planning, Harvard Project Man¬ 
ager gives microcomputer users the 
luxury of working with sophisticated 
management tools. 

Specifically, this program can help 
managers more wisely allocate re¬ 
sources and time in the following 
ways. By helping managers plan 
work loads in advance, Harvard 
Project Manager (HPM) can help 
them avoid costly logjams caused by 
poorly scheduled work assignments. 
By comparing budgeted and actual 
costs, the program can help man¬ 
agers keep finances under control. 
By identifying crucial project periods 
in which lost time will result in a 
delay in completion, HPM can help 
managers meet deadlines. By allow¬ 
ing managers to work out in advance 
the personnel and financial resources 
required by the project, HPM can 
help managers acquire necessary 
funding or personnel to assure satis¬ 
factory performance. And by identi¬ 
fying the resources required by the 


(leorge F. Goley IV is associate product planning 
analyst at Datapro Research Corp. and president 
of Micro Endeavors Inc., a Willingboro, New 
.lersey-based microcomputing consulting and pro¬ 
gramming firm that specializes in dBASE II. 


project, HPM can help managers de¬ 
cide whether to accept or reject ad¬ 
ditional responsibilities based on 
available resources. 

How Does It Work? 

HPM describes a project in terms 
of three concepts: the project, a task, 
and a milestone. It defines a project 
as “a series of related activities di¬ 
rected toward a specific goal and 
completed within a specific time- 
frame.” Within a project, a task is 
“any specific activity with a well- 
defined beginning and end, and a 
more or less predictable duration 
and cost.” And a milestone is a “spe¬ 
cific event in time that is ‘objectively 
describable,’ ” meaning that it’s ob¬ 
vious that something has occurred. 
If you can break your project down 
into these terms, then HPM should 
work for you. 

Tb use the program you enter in¬ 
formation in forms that contain 
labeled fields. M>u can describe proj¬ 
ects and tasks in terms of actual and 
planned duration from a minute to 
a year; personnel allotment; and 
costs. Tasks are further defined by 
their relationship to other tasks. 
Milestones require their own time 
and relationship definitions. This is 
obviously a sizable amount of infor¬ 
mation to collect and analyze. And 
if HPM did nothing more than force 
managers to generate and look criti¬ 
cally at all the data the program re¬ 
quires, it would still help managers 
be more productive The program, of 
course, does far more than that. 

HPM’s three main components in¬ 
clude the Roadmap, Schedule, and 
Calendar functions. The Roadmap 
function automatically creates a 
project flowchart according to infor¬ 
mation you provide about the rela¬ 


tionships between tasks and mile¬ 
stones. All flowcharts can be viewed 
on-screen or printed. 

The Roadmap function is espe¬ 
cially helpful in identifying heavy 
work periods. Because many tasks 
can have a common milestone, it is 
not unusual for a number of tasks to 
be going on concurrently. An adver¬ 
tising agent, for example, can have 
a great many tasks to perform be¬ 
fore submitting a potential ad cam¬ 
paign to a client. HPM’s Roadmap 
function reflects this reality by 
stacking several tasks on top of one 
another, all connected to the same 
milestone. 

Anyone familiar with the complex¬ 
ities that can arise when trying to 
draw an all-inclusive flowchart of a 
project will appreciate HPM’s abil¬ 
ity to handle virtually any combina¬ 
tion of tasks and milestones. In spite 
of my best efforts, I was unable to 
devise a combination that HPM 
didn’t immediately and accurately 
display. 

Pinpointing Delays 

The Schedule function displays the 
timing of task and milestone infor¬ 
mation. That is, it illustrates graph¬ 
ically the start and end dates of each 
task and incorporates in that illus¬ 
tration the critical and slack times 
for each task. This scheduling infor¬ 
mation is displayed in the form of the 
familiar Gantt chart whose major 
function is to alert managers to po¬ 
tentially critical problems by point¬ 
ing out those times when a delay in 
one task could cause a delay in the 
entire project. As with the Roadmap 
function, all charts are created auto¬ 
matically from the information you 
supply. 

Finally, the Calendar function al¬ 
lows you to define the number of work 
hours per day, the number of work 
days per week, the beginning and 
ending dates of a calendar period, 
and holidays. When you select this 
function, the program produces two 
rows each containing three months’ 
worth of calendars. After you’ve 
customized the calendars, you can 
use them in conjunction with the 
other components of the program 
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whenever you’re dealing with work 
time. 

Real-Time Interaction 

One of the major strengths of 
HPM is that the Roadmap, Schedule, 
and Calendar functions interact in 
real time. For example, if while in 
the Roadmap function, you add a 
new task or milestone, that task or 
milestone will appear in the Sched¬ 
ule function in its appropriate place 
and with an appropriate chart. Like¬ 
wise, if you change the work week 
while in the Calendar function, the 
program will reflect that change in 
the slack and critical times in the 
Schedule function. In addition to up¬ 
dating all the various functions si¬ 
multaneously, HPM updates a status 
line that contains cost and time sum¬ 
maries for the project. 

Another one of the program’s 
strong points is that you can see all 
of these updates take place at the 
same time. HPM lets you use a win¬ 
dow function to divide the screen 
into three sections, each containing 
a different function. Although the 
windows are for display only—you 
must access the appropriate menu to 
use each function—they are ex¬ 
tremely helpful in determining the 
overall effect of an action on a proj¬ 
ect. They are especially useful dur¬ 
ing “what if’ sessions when mana¬ 
gers need to make strategy deci¬ 
sions based on different conditions. 

How Do I Talk to HPM? 

HPM is menu-driven: you make 
selections by typing the first letter 
of a command or by moving the cur¬ 
sor to a command and pressing Re¬ 
turn. Conveniently, you can type the 
first letters of several commands in 
a row and HPM will execute them 
in order, without forcing you to wait 
for the appropriate menu to appear. 

I found the rest of the commands 
to enter data or commands very 
cumbersome, however. Simple tasks 
require complex command se¬ 
quences. For example, many fields 
must first be “blanked out” by using 
the backspace key before data can be 
entered. Other keystroke commands 
include a space bar to move between 


subfields like the month, day, and 
year sections of the date field; that 
same space bar to move between 
menu options; the arrow keys only 
to move around the screen in the 
Roadmap or Calendar functions 
(data is not entered with the arrow 
keys); the tab key to move from field 
to field (on the IBM the tab key is 
labeled with two arrows, an un¬ 
shifted tab moves you forward one 
field, a shifted tab moves you back 
one field); the return key to exit the 
project or “node” (a node refers to 
either a task or milestone) and save 
the results; the ESC key to undo the 
last command. These commands are 
different from the normal commands 
for data entry in other software. 
Even when I became more familiar 
with the sequences I found myself 
making mistakes after 10 or more 
hours of practice. 

Harvard Project Manager is not 
very forgiving of errors. In one 
instance when using the Schedule 
function, I entered an incorrect start 
date for a task and instead of receiv¬ 
ing an error message I got a screen¬ 
ful of gibberish. I had to call the 
company’s help line to figure out 
what had gone wrong. In the com¬ 
pany’s favor, I must say that every 
call I made to Harvard Software Inc. 
was answered quickly and efficiently 
by whoever was available. 

Documentation 

The interactive tutorial that comes 
with the system is fast-paced, thor¬ 
ough, and effective. You can get on¬ 
line assistance by pushing the FI 
key on the IBM. Another, more con¬ 
venient, way to use the facility, is to 
place the help function in a window 
and let it run as you work. This gives 
you a ready description of many of 
your options and doesn’t slow the 
program noticeably. For some rea¬ 
son, this very important feature is 
not discussed until section 13-7 of 
the documentation. 

The documentation is a problem 
and almost negates the positive ef¬ 
fect of the other three forms of sup¬ 
port. The first section of the docu¬ 
mentation is really a workbook for 
the on-line tutorial and as such 


serves its purpose. The index is 
thorough and easy to use. The 
graphic design of the documentation 
incorporates lots of white space and 
colors to highlight commands and 
sections. However, the documenta¬ 
tion contains a scant 16 pages of 
“reference” material. The reference 
section is the one you turn to when 
you forget what you learned in the 
tutorial two weeks ago and when 
you don’t have the time or desire to 
sit through the tutorial again. A 
reference section of only 16 pages is 
inadequate for software this good 
and this sophisticated, and documen¬ 
tation of this sort can prove to be a 
significant problem. 

For example, one of HPM’s most 
powerful features is its ability to 
treat any predefined project as a 
subproject. That is, you can define 
a full project as a task in another 
project, thereby breaking large proj¬ 
ects down into more manageable 
ones. This excellent feature allows 
for very accurate estimating because 
a task can be dealt with in small 
units. The documentation never 
mentions the procedure for imple¬ 
menting this feature. The procedure 
is covered in the tutorial but not in 
the documentation. A Harvard Soft¬ 
ware spokesperson said that they 
are aware of the manual’s shortcom 


At a Glance 

Name: Harvard Project Manager 

Type 

Project management tool 

Manufacturer 

Harvard Software Inc. 

521 Great Rd. 

Littleton, MA 01460 
(617) 486-8431 

Price 

$395 

Format 

514 -inch floppy disk 

Computer 

IBM Personal Computer, XT, and 
compatibles 

Documentation 

Loose-leaf manual 

Audience 

Managers involved in project planning 
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The Only Limit 
is the Boundaries 
of Your Imagination 

Word Processing on red, Spreadsheets on 
yellow and letters home to Mom on blue. 

!snr^!«° y ? U +K V the P e °P |e who provide quality software 
duplication to the world s major software publishers. 

Contact Allenbach Industries for the Kaleidiskette™ dealer nearest you. 

Circle 3 on inquiry card. 
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ings and are working on new docu¬ 
mentation scheduled for release in 
early fall. In the meantime, the com¬ 
pany hopes that its Dealer Support 
Manual will serve as a source of in¬ 
formation for end users. 



Documax 


Printing Graphs 

HPM can print Roadmap, Calen¬ 
dar, and Schedule charts on most 
dot-matrix printers. The Roadmap 
and Schedule charts can even be 
printed sideways. This allows a very 
long chart to be printed on more 
than one sheet of continuous paper. 
Unfortunately, these charts take an 
inordinate amount of time to print. 

It took an IBM XT and Epson 
MX-100 dot-matrix printer 25 min¬ 
utes to print a two-page chart of a 
Roadmap that included only 11 
tasks. In standard vertical format, it 
still took 25 minutes to print the 
same chart. (A company spokesper¬ 
son said they plan to make some 
changes that will speed up printing.) 
Further, the Schedule charts are all 
scaled to fit on two pages regardless 
of the length of the project. So, for 
example, a two-year project might be 
seen in bimonthly scale, while a two- 
month project would be shown in 
weekly scale. This very slow printing 
severely limits HPM’s utility m 
rapidly changing environments. 

HPM also provides the capability 
to print detail, exception, and status 
reports as well as to-do lists. These 
print normally and serve as very 
useful summary reports based on 
both projected and actual perfor¬ 
mance. These same reports can be 
put into DIF (Data Interchange For¬ 
mat) files and manipulated by 
spreadsheets that read DIF files. 

At present HPM is one of the best 
project planners on the market and 
its effect on the performance of proj¬ 
ect managers must inevitably be 
positive. If you work on many dif¬ 
ferent projects at once, or even a few 
complex projects separately, HPM 
will help you work more efficiently 
and increase your productivity. Ex¬ 
cept for the limitations on the print¬ 
ing of graphs and the awkwardness 
of data entry, the software is fast 
and easy to understand. □ 


This text-compression utility can reduce the size 
of archival files by as much as 50 percent 


by Lloyd Worley 

Microcomputer file management is 
not immune to the vicissitudes of 
Murphy’s Law. Two corollaries in 
particular can cause untold grief. 
The first: If you don’t have a backup 
of your file, then it’s certain to be 
destroyed. The second: You will des¬ 
perately need a file the day after 
you’ve deleted it. 

Tb escape these immutable laws, 
micro users eventually wind up with 
boxes of floppy disks whose only 
purpose is to safely treasure text 
files. In my case, after two years of 
word processing, my backup library 
was becoming unreasonably large, 
and I was getting a bit alarmed. Not 
only was I freezing my money into 
quiescent floppies, but I was also 
running out of storage space for 
those expensive dustproof boxes. 

I was at the mercy of Mr. Murphy 
until I discovered Documax, a menu- 
driven nine-function utility program 
that stores, organizes, and retrieves 
text files quickly and efficiently. 
Documax will work with any pro¬ 
gram that generates ASCII-coded 
data and stores it in DOS 3.3 binary 
or sequential text files. It is compat¬ 
ible with DIF (Data Interchange 
Format) files. The space it saves and 
its speed of operation put Documax 
in a class by itself. 

Efficient and Fast 

First, let me talk about space. 
Documax has saved me an astonish¬ 
ing amount of archival space with a 
Compress function that shrinks text 
files by as much as 50 percent. The 
compression rate depends upon the 
type of text with which you’re work¬ 
ing. Normal English, such as what 
you might find in newspaper articles, 


Lloyd Worley is assistant professor at The Pennsyl¬ 
vania State University at Dubois and Director of the 
annual Penn State Strictly Software Conference. 


has the highest compression rate. 
Numeric text and text heavy with 
capital letters has a low compression 
rate. Although, a reconfiguration op¬ 
tion that you can access improves 
the compression rate for numbers 
and capital letters. 

Documax reads the file, com¬ 
presses it, writes it to the archival 
disk, then verifies the file to make 
certain that the compressed file is 
identical to the original (in seven 
months of constant use, Documax 
has not lost a single bit of informa¬ 
tion from any of my files). After com¬ 
pression, Documax shows the name 
of the file and the compression per¬ 
centage. 

Using this single Compress func¬ 
tion, I’ve crammed two years’ worth 
of word-processing text files, (more 
than 100 files) onto two double-sided 
archival disks, which are themselves 
backed up, thereby thwarting Mr. 
Murphy. I now have freed up 30 
blank floppies to use for purposes 
other than storage. 

Now let me talk about speed. 
Documax is fast because it’s written 
in machine language. As a point ol 
reference, a 5000-word document can 
be compressed in about 30 seconds. 
You won’t have to take a coffee break 
while this program works. 

Just as fast is the Recover func¬ 
tion. When you heed a copy of your 
compressed archival file, Documax 
will rapidly recover the file, restore 
it to its original format, and copy it. 
to a standard formatted disk. Again, 
after it is copied, Documax verifies 
the copy to make certain that it is 
identical to the original file. And 
don’t go for that coffee yet, either. 
Documax recovers faster than it 
compresses. When it is finished, you 
have your original file and you still 
have the compressed backup. 

Having dozens of compressed files 
on a disk may present two problems: 


152 September 1984 Popular Computing 


























































BIG FOUR 

NEW 128K —MEGA BYTE DUAL DISK DRIVE-80 COLUMN 

COMPUTER SYSTEM SALE! 

HOME • BUSINESS • WORD PROCESSING 


8050 

Dual Disk Drive 

1 Mega Byte 




100 CPS 

4023 Printer 




B128 Computer 
128 K 


List Price $3717.95 


12" Hi Res Monitor 


LOOK AT ALL YOU GET FOR ONLY $ 895 . 

LIST PRICE 

• B128 COMMODORE 128K 80 COLUMN COMPUTER $ 995 00 

• 8050 DUAL DISK DRIVE (over 1 million bytes) 1795.00 

• 4023 100 CPS 80 COLUMN BIDIRECTIONAL PRINTER 499 00 

• 12" HI RESOLUTION 80 COLUMN GREEN OR AMBER MONITOR 249.00 

• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS 49 95 

• 1100 SHEETS FANFOLD PAPER 19 95 

• ALL CABLES NEEDED FOR INTERFACING 102.05 

TOTAL LIST PRICE $ 3717.95 

Printer replacement options (replace the 4023 with the following at these sale prices) 



★ Olympia Executive Letter Quality Serial Printer 

★ Comstar Hi-Speed 160 CPS 15 : ." Serial-Business Printer 

★ Telecommunications Deluxe Modem Package 


LIST 

$699.00 
$ 779.00 
$ 199.00 


SALE 
$ 399.00 
$ 499.00 
$ 139.00 


Plus You Can Order These Business Programs At Sale Prices 


Professional 80 Column 
Word Processor 
Professional Data Base 
Accounts Receivable 
Accounts Payable 


LIST 

$149 95 

149 95 
149 95 
149 95 


SALE 

$99.00 

99.00 

99.00 

99.00 


Payroll 
Inventory 
General Ledger 
Financial Spread Sheet 
Program Generator 


LIST 

$149 95 
149 95 
149 95 
149 95 
149 95 


SALE 

$99.00 

99.00 

99.00 

99.00 

99.00 


15 DAY FREE TRIAL We give you 15 days to try out this SUPER SYSTEM PACKAGE" If it doesn't meet your expec 
tations, just send it back to us prepaid and we will refund your purchase price!! 

90 DAY IMMEDIATE REPLACEMENT WARRANTY If any of the SUPER SYSTEM PACKAGE equipment or programs 

IMMEDIATELY at no charge."_ 


Add $50.00 for shipping and handling!! 

| $ 100.00 for Canada, Puerto Rico, Hawaii orders. 

WE DO NOT EXPORT TO OTHER COUNTRIES. 

Enclose Cashiers Check, Money Order or Personal Check. Allow 
14 days for delivery, 2 to 7 days for phone orders, 1 day express 
I mail! Canada orders must be in U.S. dollars. We accept Visa and 
[MasterCard. We ship C.O.D. to U.S. addresses only. 


ENTERPRIZES (WE LOVE OUR CUSTOMERS) 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/362-5244 to order 


Circle 93 on inquiry card. 
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First, you might run into trouble 
finding specific files, especially if 
they’re old ones whose names or 
contents you can’t quite remember. 
Second, once you’ve located the files 
you’ll probably want to skim through 
them right away. Documax has the 
answer to both problems. 

The Search function lets you input 
a word fragment, word, or one or 
two phrases of up to 30 characters 
each. Then, the program will search 
either specified files or all the files 
on the disk. As it finds each refer¬ 
ence, it signals you and shows you 
your word or phrase in context. 
Then, at your command, Documax 
continues the search and gives you 
the names of all files that contain the 
search words. You can then use the 
Inspect function to read each docu¬ 
ment, scrolling forward or back¬ 
ward. You can also print the entire 
document or segments of it. 

Once again, forget going for coffee: 
Documax’s Search function speeds 
along. Recently, for example, I 
needed to locate among my 100 com¬ 
pressed files a long bibliography. In 
true professorial manner, I had for¬ 
gotten its text-file name, lout I knew 
that the word “Rosicrucian” ap¬ 
peared in it. So I instructed Docu¬ 
max to perform a disk search, that 
is, scan all the files on the disk, for 
“Rosicrucian.” About halfway through 
the disk, Documax signaled that it 
had found the key word. In 10 sec¬ 
onds, I had my bibliography, and in 
less than a minute I had read it and 
printed out the segment I needed. 
That’s the kind of speed and ease of 
use that I expect from a well-written 
program. 

The Documax designers have 
headed off another potential prob¬ 
lem: locating files whose names you 
know. The program’s Sort function 
quickly alphabetizes your file direc¬ 
tory. This means that you can eas¬ 
ily find any one file without scanning 
an entire compressed-file directory, 
which could include as many as 50 
files on one side of a disk. In addi¬ 
tion to regular alphabetizing, Docu¬ 
max can form subgroups of up to 10 
alphabetized groups of files. Thus, 
you could group together the various 


drafts of a manuscript, or organize 
related files, and, in so doing, elimi¬ 
nate having to search through the 
whole directory for related files. 

More Speed and Efficiency 

The remaining four functions, 
Transfer (copy files), Delete, Re¬ 
name, and Directory, also operate 
quickly and efficiently. Transfer 
moves compressed files from one 
disk to another. As a safety feature, 
the Transfer mode notes duplicate 
file names and gives you the options 
of skipping the transfer, transferring 
with a different name, or transfer¬ 
ring to the same name. Delete also 
has a safeguard that requires you to 
confirm each deletion before it is car¬ 
ried out. With Rename, you can re¬ 
name a file or name a disk and as¬ 
sign it a volume number. The Direc¬ 
tory function shows your entire file 
directory, amount of free space, and 
the number of files currently on a 
disk. You can scroll through the di¬ 
rectory or print all or part of it. In 
fact, you can order Documax to print 
anything that is showing on the 


At a Glance 

Name: Documax 
Type 

Text-compression utility 

Manufacturer 

Signum Microsystems 
120 Mountain Ave. 

Bloomfield, CT 06002 
(800) 642-7611; Connecticut 
residents dial (203) 726-1911 

Price 

$99.95; demonstration disk available at 
$10, applied against the cost of the 
program 

Format 

5 Va -inch floppy disk with backup copy 

Computer 

Apple II, lie, lie, and III in emulation 
mode; requires one disk drive but two 
disk drives speed all operations; ProDOS 
and MS-DOS versions scheduled for re¬ 
lease in early and late fall, respectively; 
Macintosh version due in January 1985 

Documentation 

Clearly written manual 

Audience 

Micro users who back up their text files 


screen no matter what function 
you’re using. 

Other Operations 

Documax also performs other 
operations. It will format both com¬ 
pressed or standard disks, providing 
they don’t contain DOS. It will han¬ 
dle files downloaded from remote 
databases such as The Source, and 
it will handle electronic mail. 

Documax does have some limita¬ 
tions, however, a few of which are im¬ 
posed by the Apple computer. It can 
work with only 12 files at once. This 
means, for example, that when 
you’re compressing files, Documax 
can handle 12 at a time. You’d select 
the 12 files you want to compress 
and then initiate the process by 
pressing Return. And a document to 
be compressed can’t be longer than 
about 6000 words. Also, Documax 
can’t handle text files in which the 
data is stored randomly. These 
limitations are minor, however. If 
Documax lacks anything, it lacks an 
Undelete mode, to give you a second 
chance just in case you “confirm” a 
deletion you really don’t want. I’ve 
done that, and it didn’t make me 
very happy. 

Overall, the Documax package is 
slick and professional and very easy 
to use. You won’t find yourself re¬ 
sorting to guesswork of any kind. 
You hardly need to read the docu¬ 
mentation to get started. However, 
I would encourage you to read the 
manual simply because it’s a 
pleasure to see clear and humane in¬ 
structions married to clear and crisp 
illustrations. And the Quick Guide 
will refresh your memory as you’re 
working with the program. 

Nothing cheap or slipshod mars 
Documax. It will work with any 
word processor that writes in stan¬ 
dard text files, it will work with any 
binary file, and it will convert be 
tween the two. 

Documax saved me both time and 
money from the first day I used it, 
something that no other file manage 
ment software or utility program 
has done for me so far. Mr. Murphy 
may not like Documax, but micro 
users will. 11 
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Database Manager 

A powerful and flexible file handler for the Commodore 6k 


by Shay Addams 

Database Manager may be saddled 
with a nondescript name, but it oper¬ 
ates with distinction. This file man¬ 
agement program for the Commo¬ 
dore 64 stands out from most other 
programs of its kind in three key 
areas: capability, flexibility, and ease 
of use. Designed to serve the needs 
of all home users and more than a 
few business users, Database Man¬ 
ager gives you a lot for $89.95. 

In terms of capability, its generous 
field length and record size make the 
program suitable for a variety of ap¬ 
plications. Calculated fields add 
power, and convenient update op¬ 
tions don’t lock you into the form as 
you originally designed it. Searching 
and sorting functions combined with 
conditional statements give you the 
flexibility to link together informa¬ 
tion in different records. And on¬ 
screen menus and a general overall 
logical design make Database Man¬ 
ager a user-friendly program. 

Before I get to the specifics of the 
way this program operates, I’ll take 
just a few lines to reiterate the 
familiar database model. Think of an 
index card file. The entire box is the 
file, or database. Each individual in¬ 
dex card is analogous to a record, 
and each item written on an index 
card, such as name, address, and 
telephone number, is analogous to a 
field. 

Getting started is easy. After you 
boot the disk, the program loads 
automatically. At this point, the 
main menu is displayed in the top 
third of the screen. Each of the eight 
options on the main menu has its 
own submenu of options. And the 
menu that represents the option 
you’re working with remains on¬ 
screen at all times. While this con¬ 
tributes to the program’s ease of use 

Shay Addams is a freelance writer who lives in New 

York City. 


by eliminating the need to memorize 
functions, it also takes up a good por¬ 
tion of screen space, forcing you to 
scroll up and down to view all of a 
lengthy record. Trade-offs are the 
name of the game. 

Form Generation 

Creating forms, which you fill in 
later as individual records, is virtu¬ 
ally hassle free. Tb define a field you 
simply type in the name of the field 
and, using the FI key, score a line 
across the screen until you’ve given 
yourself enough space to hold all the 
information needed for that field. 
Generating fields this way gives you 
a clear picture of what the completed 
form will look like. You can rearrange 
the layout and redo field lengths un¬ 
til you have what you want. 

A field can contain up to 250 char¬ 
acters. A record can contain up to 
200 fields for a total of 2500 charac¬ 
ters, including field names. A single 
disk can accommodate a database of 
about 150,000 characters. The num¬ 
ber of records in each database 
depends on the size of each record. 

Filling out the forms to create in¬ 
dividual records is as easy as defin¬ 
ing the form. From the main menu, 
you select Append File and a blank 
form appears on screen. Now you 
simply fill in the blank lines repre¬ 
senting each field. Hit F5 when the 
record is complete, and it’s auto¬ 
matically saved on disk. When you 
quit the program, it automatically 
saves all current data on disk, elimi¬ 
nating the possibility of your losing 
all your hard work by forgetting to 
save the data manually. 

Searching 

You can browse through your data¬ 
base and review or edit a file one 
record at a time. Or you can search 
for specific records by moving the 
cursor to the field you want to 
match, then pressing F5. You type 


in a keyword or phrase and the pro¬ 
gram quickly consults its index and 
extracts the next matching record. 

You can search for matches in a 
specific field in three ways. The most 
obvious is to look for exact matches, 
which requires that you add enough 
spaces at the end of your keyword 
to match the length of the field. 
More conveniently, you can type in 
the keyword and an asterisk to re¬ 
trieve records whose corresponding 
field contains that keyword followed 
by anything else. For example, enter¬ 
ing “Space * ” would retrieve 
records on “Space Ace” and “Space 
Case.” Tb track down records that 
match the keyword anywhere within 
the specified field, you place the 
asterisk before your keyword. 
“ * Space” would bring up “Lost in 
Space” and “Inner Space” as well as 
the above responses. 

These search methods suffice for 
most purposes, but if your task calls 
for more complex field matching, 
you’ll want to use the conditional 
searches. Database Manager’s 
strongest feature, conditional 
searches can dig up records with 
matches in one or more fields. When 
performing a conditional search, you 
refer to different fields by their 
string array variable: the first field 
is f$(l), the second, f$(2), and so on. 
With conditional statements based 
on a single field, all you have to do 
is move the cursor to the proper field 
and press F5. The corresponding 
string variable appears on-screen 
and you type in the conditional state¬ 
ment, which can be up to 80 charac¬ 
ters long. With this statement 
length, you can conduct some ex¬ 
tremely data-specific searches. For 
example, business users can retrieve 
information telling them which cus¬ 
tomers have owed more than a cer¬ 
tain balance for longer than three 
months. The better your BASIC, the 
more you’ll be able to wring out of 
conditional statements, but even 
novices can pick up the essentials 
after a short time at the keyboard. 

Calculated Fields 

Anyone with business on the brain 
will appreciate the inclusion of cal- 
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culated fields in Database Manager's 
arsenal of capabilities. This function 
facilitates the automatic calculation 
of numbers entered in certain fields. 
You can, for example, “program” the 
figures in several fields to be added 
together and the sum multiplied by 
another number (representing tax or 
commission, perhaps), then have the 
results of these calculations rounded 
off to two digits and stored in the 
final calculated field. The entire pro¬ 
cess is initiated during form crea¬ 
tion. You type in a formula that's 
composed of the BASIC symbols for 
addition, multiplication, and other 
mathematical operations. Formulas 
can contain up to 50 characters. As 
in the case of conditional searches, 
this feature uses variable names, so 
at least a slight acquaintance with 
BASIC is necessary to get the most 
from calculated fields. 

Sorting 

No such BASIC know-how is 
needed for rapid file sorting, which 
is recommended for speeding up 
searches that are based on the same 
field. From the main menu, you 
press a single key to enter sort mode 
and choose one of three types: create 
a sort on a specific field, recall a 
previously saved sort, or prepare a 
multiple sort. In the first, you move 
the cursor to the chosen field, hit a 
function key, and the records are 
sorted in alphabetical order. The 
program then creates a sort index, 
which is a file independent of your 
database that instructs the program 
how to order the records in the data¬ 
base. You can save the sort index on 
disk and then return to the main 
menu. The file can now be displayed, 
searched, or printed in alphabetical 
order of the data in the field that was 
sorted. 

While you're using a sort index, all 
new records are automatically en¬ 
tered in alphabetical order. The only 
drawback is that the program does 
not update any sort indexes that are 
saved on disk. Only the index that's 
currently in RAM reflects the modi¬ 
fication you've made to the file. 

Multiple sorts involve sorting first 
through one field, then another; 


within the same index, your records 
can be sorted as many times as there 
are different fields. One practical ap¬ 
plication is to sort a file by the zip 
code field, then by the name field. 
Upon reviewing the file, you'd see 
records for everyone in zip code 
10017 displayed in alphabetical 
order, then the same for names in 
10018, followed by other zip code 
areas. 

Printing Options 

Multiple sorts involving zip codes 
can be useful when printing mailing 
labels from addresses that are part 
of larger records. But there are cer¬ 
tain limitations: a maximum of 32 
characters per field and only four 
lines per label. The labels are 
printed in a single column, one 
under the other. 

Three other methods of printing 
are available: form, list, and report. 
Form prints the entire file exactly as 
it appears on-screen, one record 
after another. List allows you to 
choose information from as many 
fields as you desire, printing the in¬ 
formation horizontally across the 
page in any order. The report gen¬ 


At a Glance 

Name: Database Manager 

Type 

File management program 

Publisher 

Mirage Concepts Inc. 

2519 West Shaw #106 
Fresno, CA 93711 
(209) 227-8369 

Price 

$89.95 (backup copy, $7) 

Format 

5%-inch floppy disk 

Computer 

Commodore 64 

Option 

Advanced Report Generator, $49.95 

Documentation 

Vinyl-bound loose-leaf manual with 
tutorial 

Audience 

Business and professional users and 
home users requiring large files that are 
flexible and easy to manipulate 


erator will print titles at the top of 
each page, format pages, do auto¬ 
matic numbering, and let you preset 
the number of digits on the right 
side of a decimal point. It does not 
allow you to send codes to the 
printer to engage underlining and 
other fancy printing features. Data¬ 
base Manager is noticeably missing 
the ability to dump whatever’s cur¬ 
rently on the screen to the printer. 

The company’s Advanced Report 
Generator, which is available as an 
option for $49.95, gives you greater 
control in producing customized re¬ 
ports. Although I didn’t use the Ad¬ 
vanced Report Generator and, 
therefore, can’t evaluate its features, 
the company says it eliminates the 
restrictions inherent in Database 
Manager on formatting and produc¬ 
ing hard copy. This option supports, 
among other features, additional cal¬ 
culation and sorting abilities, printer 
commands, and columnar reports 
and form reports. 

Handy Features 

In addition to standard options 
such as formatting disks, deleting 
files, and reading the disk directory, 
several other useful features are ac¬ 
cessed from the File Command 
menu. Because disk space is always 
at a premium, it’s very useful to bo 
able to “pack” the files on a disk to 
free up space occupied by deleted 
records. Also, you can convert any 
ISAM (indexed sequential access 
method) file into a sequential file 
readable by most word processors 
(mine worked with Muse’s Super- 
Tbxt and Commodore’s Easy Script). 
A subfile of records can be compiled 
and saved under a different name; s 
conditional search makes selecting 
the records to fill the subfile a sim 
pie matter. 

There’s also a way to replace tin- 
information in a specific field on all 
records in the file in one operation 
instead of updating one record at s 
time. You can also restructure all fils 
records to add a new field. When 
you’ve spent six months building up 
a file and suddenly realize the need 
for an unanticipated field, this fen 
ture can be areal life saver. Instead 
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ALL THE BEST PRICES 


A 

ATARI 


HOME COMPUTERS 


|pw» t£j UI Tri'wWafbj 'O 'ca __ 
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. $589.00 
$799.00 
..$289.00 


NEC 


Call for new low pricing 

H50 Interface. .$169.00 

1010 Recorder. .$71 gg 

1020 Color Printer . ..$219.00 

1026 Dot Matrix Printer.$299 00 

1027 Letter Quality Printer. .. $269 00 

1030 Direct Connect Modem.$99.99 

1050 Disk Drive.$349.00 

1064 Memory Module.$125.00 

i:X30 Paddles.$11.99 

0X40 Joystick.$7.9S 


®OOXt.CALL 

800XL.CALL 

WHILE SUPPLY LASTS 

1200XL.CALL 

14S0XL.CALL 

Touch Tablet/Software. $64.99 

Light Pen/Software . $72.99 

CX22 Track Ball.$3g gg 

7097 Atari Logo . $74 99 

4018 Pilot (Home) . .$5799 

405 Pilot (Educ.).$99^99 

8036 Atari Pilot.. $77 99 

5049 VisiCalc.$149.99 

488 Communicator II.$119.99 


*MIMTWM8 

AXIOM 

AT-lOO Atari Interface Printer...$199.00 160L. 

GP-100 Parallel Interface.$189.00 180L. 

GP-550 Atari Bidirectional.$319.00 Spirit 80. 

GP-700 Atari Color Printer.$489.00 

GP-550 Parallel Printer.$269.00 

8023 Dot Matrix. $389.00 

BMC 8027 Pin writer.CALL 

401 Letter Quality.$689.00 2010/15/30..$749.00 

BX-80 Dot Matrix.$269.00 3610/15/30 .$1369.00 

c lTOH 7710/16/30 .$1799.00 

.::::: :::.;*379'“ **■ *• **• <*• .call 


IBM 


MMC PRINTERS 

NEC 2090..$899 00 

NEC 3860.$1699 00 

PBRCOM/TANDON 
DISK DRIVES 

S'A" 320K Floppy.$199.00 

5 Meg Hard w/Controller.$1049.00 

10 Meg Hard w/Controller.$1349.00 

20 Meg Hard w/Controller.$1899.00 


Multiplan.. 


MICROSOFT 


• $159 00 


ASHTON-TATN 

ilDASE II.|2 9g qq 

ilHASE III. .. .$429.00 

Krlda y ! . . $179.00 


AST BBSS ARCH 

Six Pak Plus.from. $249.00 

Combo Plus II..from $279.00 

Mega Plus.from.. $299 00 

I/O Plus. .from.. $139 00 

QUADRAM 

Quadlink. .$479.00 

Quadboard.as low as...$309.00 

Quad 512 Plus.as low as. .$259.00 

Quadcolor.as low as...$239.00 

Chronograph.$89 99 

Parallel Interface Board. . $89 99 

64K RAM Chips Kit. $49 99 

LOTUS 

Symphony. $619.00 

1 ' 2 ' 3 .$339.00 


Qz commodore IF 1 FRANKLIN 


Call for CMB 4 plus 


8X-64 Portable.. 
CBM 64.. 

C1541 Disk Drive. 
01530 Datasette.. 



$839 
$190 

$249 00 
$69 99 


C1620 Color Pnnter/Plotter.$129 00 

M-801 Dot Matrix Printer . $219.00 

C1526 Dot Matrix/Serial. $299.00 

Cl702 Color Monitor. $259.00 

C1311 Joystick.$4.99 

01312 Paddles.$11.99 

C1600 VIC Modem . $59.99 

Cl650 Auto Modem.$89.99 

MCS 801 Color Printer .$499.00 

DPS 1101 Daisy Printer.$459.00 

Magic Voice Speech Module.$54 99 

Desk Organizer Lock..$49.99 

Vidtex Telecommunications.$34 95 

CBM 8038. . .$638.00 

CBM 8096....$869.00 

CBM 9000.$999.00 

11128-80.$769.00 

8032 to 9000 Upgrade.$499.00 

2031 LP Disk Drive.$299.00 

8050 Disk Drive. ..$999.00 

8250 Disk Drive .$1249 00 

4023 Printer. $399.00 

8023 Printer.$589.00 

6400 Printer.$1449.00 

ZRAM .$369.00 

Silicon Office.$699.00 

The Manager.$199.00 

SoftROM.$125.00 

VlslCalc .$159.00 


ACE 1000 Color ComputerCALL 
ACE PRO PLUS System...CALL 
ACE 1200 Office Mgmt. System 
CALL 

ACE PORTABLES.CALL 

APPLB/Fiuurxuir 

DISK DRIVES 

MICRO-BCI 

A2 .$199.00 

A20 .Call 

A40 .$299.00 

A70 .$319.00 

BARA 

Ellte 1 .$279.00 

Blite 2 .$389 00 

EUte 3 .$569.00 

APPLE He STARTER PACK 

64K Apple He. Disk Drive & Controller 
80 Column Card. Monitor II & DOS 3 3 

COMPLETE.CALL 

Call on all other Apple Models 


Prowriter 8510P. 

Prowriter 1550P.$599.00 

A10 (18 cps) Son of Starwriter. ..$569.00 

Hot Dot Matrix.CALL 

F10-40 Starwriter.$999.00 

F10-55 Pinwriter.$1349.00 

COMKKX 

ComWriter II Letter Quality.$449.00 


OLYMPIA 

Compact 2.$479.00 

Compact RO.$509.00 

ESW 3000.$1449.00 

SMITH CORONA 

TP-1000. $449.00 

Tractor Feed.$119.00 


DIABLO 

620 Letter Quality. 

630 Letter Quality. 

DAI8Y WRITER 

2000. 

Tractor Feed (Uni). 

EPSON 

RX-80, RX-80FT. RX-100 .. 

FX-80, FX-100. 

LQ 1500. 

IDS 

Prism 80...For Configuration... 

Prism 32...For Configuration.. 


.. $949 00 
$1749.00 


$999.00 

..$109.00 


. CALL 
• CALL 
. CALL 


...CALL 
.CALL 


8ILVSK BBBD 

500 Letter Quality...$449.00 

660 Letter Quality.$549.00 

770 Letter Quality.$869 00 

STAR 

Gemini 10X.$279.00 

Gemini 15X.$389.00 

Serial Board.$75.00 

Radix 10.$599.00 

Radix 15. 


1340 . 
1351.. 


TQ8HIBA 


. $699 00 


... $829.00 
..$1499 00 


TRANSTAR 

120P .$469.00 

130P .$649.00 

315 Color. $459.00 


ANCHOR 

Volksmodem. 

Mark IL Serial. 

Mark VII (Auto Ans/Auto 

Mark XII (1200 Baud). 

Mark TRS-80 
9 Volt Power Supply. 

HAYES 

Smartmodem 300. 

Smartmodem 1200. 

Smartmodem 1200B. 

Micromodem lie. 

Micromodem 100. 

Smart Com II . 

Chronograph. 


MODEMS 


.$59.99 

.$79 99 

Dial).$99.99 

.$269 99 

.$99.99 

.$9.99 


.$199.00 

$499.00 

.$449.00 

... $269 00 
- ..$299 00 

.$89.99 

• .. $199 00 


NOVATION 

J-Cat.. 

Cat. 

Smart Cat 103... 

Smart Cat 103/212. 

AutoCat . 

212 AutoCat. 


....$99.99 
$139.00 
$179.00 
. $399.00 
$219 00 
$549 00 


Apple Cat II.$249.00 

212 Apple Cat.$449.00 

Apple Cat 212 Upgrade.$259.00 

Smart Cat Plus.$369.00 


ZT-1 ... 
ZT-10.. 
ZT-11.. 


SBNITH 


..$339 00 
. $309.00 
..$369 00 


MONITORS 


AMDEK 

300 Green.$149.00 

300 Amber.$159.00 

310 Amber.$169.00 

Color 1.$269.00 

Color 1 Plus.$289.00 

Color 2 Plus.$399.00 

New Color 300.400.600,600,700.Call 

Color 4T IBM.$599.00 

BMC 

1201 (12" Green).. $88.99 

1201 Plus (12" Green Hi-Res).$98.99 

9191 Plus.$249.00 

GORILLA 

12" Green.$88.99 

12" Amber.$95.99 

NEC 

JB 1260 Green .$109.00 

JB 1201 Green.$149.99 

JB 1205 Amber.$159.99 

JB 1216 Color.$269 00 

JC 1216 RGB.$429.00 

JC 1460 Color. ..$359.00 

PRINCETON GRAPHICS 

MAX-12 Amber.$199.00 

HX-12 RGB.$499.00 

SRT-2 RGB.$649.00 


SAKATA 

SC-100 Color.$269.00 

SO 1000 Green.$129.00 

SA -1000 Amber.$139.00 


210 Color RGB.$269.00 

400 Med-Res RGB. $319 00 

416 Hi-Res RGB.$439.00 

420 Hi-Res ROB (IBM).$469.00 

100 12" Green.$125.00 

105 12" Amber.$135.00 

U8I 

Pi 1. 9" Green.$99.99 

Pi 2. 12" Green.$119.99 

Pi 3. 12" Amber.$129.99 

Pi 4, 9" Amber. $119.99 

1400 Color. $269.99 

QUADRAM 

Quadchrome 8400 Color.$499.00 

ZENITH 

ZVM 122 Amber.$109.00 

ZVM 123 Green.$89.99 

ZVM 135 Color/RGB.$469.99 


west 

800 - 648-3311 

In NV call (702)588-5654.Dept. 145 
Order Status Number: 588-5654 

P.O.Box 6689 
Stateline. NV 89449 


Canada 

Ontario/Quebec 800-268-3974 
Other Provinces800-268-4559 

In Toronto call 
(416)828-0866. Dept. 145 
Order Status Number: 828-0866 
2505 Dunwin Drive. Unit 3B 
Mississauga. Ontario, Canada L5L1T1 


east 


800 - 233-8950 

In PA call (717)327-9575, Dept. 145 
Order Status Number: 327-9576 

Customer Service Number: 327-1460 
477 E. 3rd St., Williamsport, PA 17701 
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of having to retype the entire file to 
update every record, you simply 
create a new form with the extra 
field. Then you are able to merge all 
the data from the original file into 
the new one. 

One slightly annoying problem 
with this program is that because it 
uses ISAM-based files, you can’t 
make backup copies by loading the 
file into RAM and then saving it on¬ 
to a different disk. You must either 
have two disk drives or use a single¬ 


disk copy program that comes with 
Commodore disk drives. 

Other than the limitations on mak¬ 
ing backup copies of your files and 
the printing restrictions, Database 
Manager is a fast and flexible file 
manager. It’s a very powerful pro¬ 
gram for its price. And you’ll be de¬ 
lighted at the clear and concise docu¬ 
mentation, whose abundance of illus¬ 
trations and examples makes Data¬ 
base Manager a perfectly suitable 
system for first-time users. □ 


GAMES 


Completing 
the Zork Trilogy 

Zork II and Zork III carry on the challenge 
and the adventure in this popular series 


by Monte Schulz 

When Infocom released Zork: The 
Great Underground Empire back in 
1981, it shot adventure games into 
a new era. Because the game under¬ 
stood full sentences, differentiated 
between similar objects, and added 
an engaging story line to the tradi¬ 
tional treasure-hunt adventure, 
Zork I redefined the genre. It be¬ 
came a classic in its own right and 
is still Infocom’s best-seller. 

Zork II: The Wizard of Frobozz, 
begins where Zork I left off—inside 
“an ancient barrow hidden deep 
within a dark forest.” At your feet 
lie an old lantern and a sword of 
“elvish workmanship.” The only 
path leads south across a rickety 
wooden footbridge into the phos¬ 
phorescent light of a huge cavern. 
Lacking any real options at this 
point, you pick up the sword, light 
the lamp, and set out on the path. 

Soon you’re wading through the 
cold waters of a shallow ford and 
heading into a dark tunnel. You fol¬ 
low a path along the edge of a 
stream and then pass through a 
ruined archway into the middle of an 

Monte Schulz is a freelance writer who lives in 
Santa Barbara, California. 


extraordinary garden. Huge green 
hedges rise almost to the top of the 
cavern walls, where moss glows 
with a dull light. A path of crushed 
white stones leads north to a beau¬ 
tiful rose-draped gazebo, where you 
find an odd collection of articles scat¬ 
tered about on a table: a place mat, 
an empty china teapot, a book of 
matches, a letter opener (but no en¬ 
velope), and a newspaper (U.S. 
News and Dungeon Report ) that 
speaks of a “world-famous and bat¬ 
tle-hardened adventurer [you?] seen 
in the vicinity of the Great Under¬ 
ground Empire. Local grues are re¬ 
ported sharpening their fangs.” 
When you ask about the grues, the 
answer that comes up on the screen 
is enough to make you check your 
lamp and tighten your grip on the 
sword. Just then a strange little man 
in a black cloak and pointed hat 
materializes in the gazebo. He mum¬ 
bles something through a stringy 
beard and disappears. 

After gathering up everything 
from the table, you step outside and 
immediately spot a large white 
animal hiding behind a hedge. You 
rub your eyes in disbelief, but the 
image remains: a unicorn with a red 
satin ribbon wound about its neck 


and a gold key suspended from the 
ribbon. Assuming (perhaps pre¬ 
sumptuously) that the key is some¬ 
how meant for you, you reach for it 
only to see the unicorn bound light¬ 
ly away. You head off toward the 
south garden, whose hedges are 
clipped in the shapes of strange 
creatures. Now that’s peculiar—the 
bushes seemed to change position. 
Perhaps it isn’t safe here. A faint 
whirring sound emanates from a 
tunnel to the west. Following it into 
a room whose high ceiling is invisi¬ 
ble in the gloom, you begin to feel 
vaguely disoriented and turn to 
leave. Walking east again to the 
topiary garden, something goes 
wrong. It appears you have ended 
up in another place entirely. 

Where Am I? 

Tbn minutes into Zork II: The 
Wizard of Frobozz, you have dis¬ 
covered one dear fact: orientation to 
your surroundings is not something 
that comes easily. You have also 
found that this is an extraordinary 
game program. Despite its fantasy 
context, the game’s sense of realism 
is amazing. Life and color abound. It 
is lyrical and funny, with a character 
that seems rooted in everything 
from Victorian literature and pulp 
fantasy to science fiction, Greek 
mythology, and the Arabian Nights. 
Besides the unicorn and the Wizard 
of Frobozz himself (materializing 
every so often out of thin air to cast 
spells on you, invariably at the worst 
possible moments), you encounter 
glaciers and dragons, crystal balls 
and magic wands, hollowed-out vol¬ 
canoes, libraries, banks, epicene 
gnomes moving at will through solid 
stone, sea serpents, three-headed 
dogs, hot-air balloons, pearl neck¬ 
laces, even a beautiful princess long¬ 
ing to be rescued. You are asked at 
one point to answer a child’s riddle: 

What is tall as a house, 

Round as a cup, 

And all the king’s horses 

Can’t draw it up? 

Should you solve the riddle, however, 
you will only be led deeper into the 
caverns, seemingly to a dead end in 
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a strange circular room whose un¬ 
scalable walls carry a very cryptic 
message. 

The puzzles in Zork II are some 
of the most creative and fascinating 
a game player is likely to find in any 
adventure. Beautifully conceived 
and written, they appear to the 
novice virtually impossible to un¬ 
ravel. The trick to the puzzles is that 
they present rational problems in an 
irrational universe, which is to say, 
the heart of the puzzles is rooted in 
the real world even though the set¬ 
ting in which they appear most 
definitely is not. Generally, obvious 
clues lead to solutions that are not 
overly obscure. 

Orderly thinking is the key to solv¬ 
ing Zork II’s puzzles. You must get 
an idea of the scenario in its many 
diffuse parts before trying to tackle 
it as a whole. In the peculiar maze 
of Oddly-Angled Rooms, for example, 
you search a series of look-alike 
rooms whose walls are constructed 
of a glassy substance. The floor of 
each room contains a murky window 
in the shape of a diamond. The win¬ 
dow gives off light of its own, sug¬ 
gesting perhaps a lighted room be¬ 
low. Walk about from room to room 
and the light changes as you move, 
alternating in intensity and some¬ 
times even going completely dark. 
Wander long enough in the maze and 
the disembodied voice of the Wizard 
taunts you in your helplessness: 
“Fool, you’ll never get past first base 
at this rate!” 

Typical of the puzzles in this game, 
you not only have a hard time solv¬ 
ing the problem but most of the time 
you haven’t a clue as to what the 
problem is. What, after all, is the 
Oddly-Angled Room, and what is it 
for? Once you figure it out, though, 
it is like most puzzles in the game— 
almost embarrassingly simple. 

While Zork II is definitely one of 
the most difficult games you are like¬ 
ly to play, it is so colorful and has so 
many interesting puzzles and char¬ 
acters that the time spent working 
on it never seems wasted. Instead, 
scenes and problems from the game 
will remain with you wherever you 
are, never quite releasing their hold 


on your imagination. Many players 
might never finish Zork II, but cer¬ 
tainly very few will be disappointed 
by it. For those clever and fortunate 
enough to reach the end, yet another 
challenge remains. 

Beyond Zork II 

The final part of the trilogy is Zork 
III: The Dungeon Master. The Great 
Underground Empire has been re¬ 
duced to ruins empty of all but the 
lurking presence of hundreds of 
deadly grues. As you wander about 
the stone walls on the rocky cliffs 
overlooking the mighty Flathead 
Ocean, through the rolling mists in 
the Land of Shadow, and along the 
archways of a once great aqueduct, 
you’re basically trying to divine the 
reason for your presence there. Zork 
III is the ultimate test for adven¬ 
turers. Just as Zork II went beyond 
the treasure-hunting focus of Zork 
I, this game takes the story beyond 
simple puzzle solving and asks that 
you develop a genuine sensitivity to 


At a Glance 

Name: Zork II: The Wizard of Frobozz; 
Zork III: The Dungeon Master 

Type 

Home entertainment 

Manufacturer 

Infocom Inc. 

55 Wheeler St. 

Cambridge, MA 02138 
(617) 492-1031 

Price 

$49.95 each; $59.95 for CP/M and NEC 
Advanced Personal Computer versions 

Format 

514- or 8-inch floppy disk 

Computer 

Apple II, Atari 400/800, DEC Rainbow, 
IBM Personal Computer, NEC PC-8000 
and Advanced Personal Computer, 
TRS-80 Models I and III, Commodore 
64, Osborne 1, Tl Professional, and any 
CP/M-based system with 8-inch disk 
drive; requires 32K bytes of random- 
access memory (RAM) and one disk 
drive 

Documentation 

Game manual and reference card 

Audience 

Adventure game enthusiasts 


plot. Until you realize why you are 
in the ruins and what you are sup¬ 
posed to be doing there, you will not 
be able to confront the legendary 
Dungeon Master and finish the 
game. In this sense, Zork III is the 
most sophisticated and intellectual 
of the three games. It is also the 
most difficult, because the entire 
game depends on the choices you 
must make. Should you take the 
wooden staff or the valuables from 
the man on the cliff? Should you kill 
the hooded figure in the Land of 
Shadow or try to escape? Should you 
break the mirror in the Long Hall¬ 
way? Is the proper exit for the Royal 
Puzzle the steel door or the hole in 
the ceiling? 

In at least a dozen instances in 
Zork III, the resolution of a problem 
involves making quick and irrevo¬ 
cable decisions whose consequences 
are often not readily apparent until 
quite late in the game. Even the 
scoring system is of little help—it’s 
fairly simple to have a perfect score 
and still be in a no-win situation. Yet 
a thread of consistency unites the 
problems, and it lies in the special at¬ 
titude the game requires you to 
adopt. If you find this thread, you 
will have a better than even chance 
of solving the entire game. But ig¬ 
nore the connection one puzzle has 
with another and you will lose again 
and again. 

Zork III reverses the traditional 
approach to adventuring by discour 
aging the arrogant looting of the 
underground. Go berserk here and 
you will never finish the game. In 
stead, patience is probably the most 
helpful attribute when confronting 
the Royal Puzzle buried deep be 
neath the marble floors of Lord Dim 
wit Flathead’s Great Museum. This 
puzzle is the most complex, difficult, 
and sophisticated challenge in all of 
Zork. It is both an architectural mas 
terpiece and a model of simplicity, 
being in concept hardly more than 
one of those puzzles whose object, i: 
to slide numerals around in a little 
square to restore them to their pro 
per order. But in the Royal Puzzle, 
you cannot see the open passage¬ 
ways or know without mapping how 
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ONLY NRI GIVES YOU TOTAL 
COMPUTER SYSTEM TRAINING 




Electronics comes to 
life on your NRI ^ 

Discovery Lab®.^ 


Professional 3V2«digit 
multimeter with Action 
Audio Cassette to talk you 
through operation and use. 


Vour hands-on training 
takes you inside your 
TRS-80 Model 4 
computer to install 
integrated circuits and 
enlarge memory to 64K. 


Built-in monitor 
displays up to 80 
characters for easy 
word processing > 
and spread sheet 
programs. 


More practical experience as you 
install double-density floppy 
disk drive. Software includes 
'TRSDOS®, DOSPLUS®, machine 
language monitor, and two game 
programs. 


9 x 9 dot matrix 
printer completes 
your computer 
system. 


Model 4 Technical 
Reference Manual 

enriches your training 


Bite-size lessons 
build knowledge 
and understanding 
step by step. 


COMPUTER • MONITOR 
DISC DRIVE • PRINTER 
• AND SOFTWARE... 

It’s all included with NRI at-home 
training in Microcomputers and 
Microprocessors. And only with 
NRI training. 

If you really want to learn how to 
work on computers, you have to learn 
how to work on computer systems. 
Only NRI includes a complete system 
with your training.. .total training that 
gives you hands-on experience with 
computers, peripherals, and software. 
Training that builds the knowledge, 
skill and confidence you need to 
become a computer professional. 

Get Inside the Famous TRS-80 
Model 4 Computer 

Learn programming techniques 
fortroubleshooting .. .go inside to 
expand its RAM to a powerful 64K... 
even install a double density floppy 
disc drive. 

You’ll become familiar with 
computer languages...BASIC, the 
most popular microcomputer pro¬ 
gramming language, and machine 
language for diagnosis and repair 
work. You’ll run software that 
demonstrates computer operation, 
oven learn to do your own program¬ 
ming. You’ll become proficient at 
modifying programs to fit your 
business or family computing needs. 


Add High 
Performance 
Peripheral Printer 

Only NRI gives you a total system 
training by including the flexible 
Gemini 10X printer as part of your 
hands-on learning. Working with it, 
you’ll get practical experience in add¬ 
ing peripherals, learn maintenance 
and servicing operations. And you’ll 
use it for hard copies of important 
programs, business records, and 
word processing. 

Understanding Built On Experience 

You start with the basics, rapidly 
build on the fundamentals of elec¬ 
tronics with bite-size lessons to 
master advanced concepts like digital 
logic, microprocessors, and com¬ 
puter memories. 

You’ll reinforce this new under¬ 
standing with hands-on, practical 
demonstrations and experiments that 
give you real-world experience and 
build almost intuitive skills. You’ll use 
the exclusive NRI Discovery Lab® to 
see what makes transistors tick, build 
and test working electronic circuits 
that duplicate key computer circuitry, 
construct digital logic circuits that 
demonstrate computer performance. 
And, you’ll probe into the very heart of 
your computer using the Discovery 


Lab and professional 
digital multimeter included 
in your training program. 

Do It at Home in Your Spare Time 

NRI trains you in your own 
home at your convenience. You 
learn at your own pace, backed at all 
times by your own NRI instructor and 
the entire NRI staff of educators and 
engineers. They’re always ready to 
answer questions and help you over the 
rough spots to keep you moving toward 
your goal. 

Free Catalog Tells Much More... 

Send Today 

See all the interactive training 
equipment you get in this state-of-the-art 
course in today’s technology. Look over 
the lesson outlines and descriptions of 
the exciting experiments you’ll perform. 
And look at other high-tech career fields 
like Robotics, TV/Video/ Audio Servicing 
and Data Communications. 

Mail the postage-paid card today 
to see how NRI can give you the skills 
and confidence you need to start a 
good-paying career as a microcom¬ 
puter technician. If the card has been 
used, please write. 


CHOOLS 


McGraw-Hill Continuing 
Education Center 

3939 Wisconsin Avenue, N.W 
Washington, DC 20016 

We’ll give you tomorrow. SVrilk 

(TRS-80 is a trademark of the Radio Shsick division of Tandy Corp.) 
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big this puzzle really is. 

Like every other part of Zork III, 
the Royal Puzzle is a trial whose test 
is hidden within the problem. There 
is nothing inside the Puzzle but an 
old book, a steel door, and two lad¬ 
ders fixed firmly to walls. It’s a kind 
of do-it-yourself maze with two even¬ 
tual exits, and neither of them is 
easy to discover. But as with the rest 
of the game, what you do in the 
Royal Puzzle is secondary to how 
you do it. The Puzzle demands more 
thought than you at first realize. 

Essentially the Puzzle works like 
this: you enter the first room 
through a hole in the ceiling and 
drop to the ground. Lacking an exit, 
you push a wall. At this point, the 
game gives a graphic representation 
of the architecture of the Puzzle. 
Sandstone walls, marble walls, and 
walls of an unknown substance are 
designated, and your position in the 
Puzzle is marked. As you push vari¬ 
ous walls and find one that yields, 
you end up in another room with 
more choices to make. Mapping is 
fairly simple, but escaping is not. 
Zork III cannot be won without con¬ 
quering the Puzzle, so good luck! 

Those who penetrate the Royal 
Puzzle will eventually find their way 
to the heart of the Dungeon and the 
Treasury of Zork. Your discovery of 
vast wealth and power will be sec¬ 
ondary to the feeling of genuine ac¬ 
complishment at having completed 
a beautifully written and cleverly 
constructed adventure. 

Though any one of the three Zork 
games can be played without knowl¬ 
edge of the other two, those adven¬ 
turers who travel the full distance 
from the open field west of the small 
white house in the first Zork to the 
Treasury in Zork III will enjoy a 
sense of continuity that creates an 
even greater feeling of accomplish¬ 
ment. Like their predecessor, Zork 
II: The Wizard of Frobozz and Zork 
III: The Dungeon Master represent 
absolutely the best adventure games 
you’ll find in today’s market. They 
are challenging without being 
obscure and endlessly entertaining. 
In short, Infocom has given us an 
adventure trilogy without peer. □ 


WORD PROCESSING 


The Two Shades 
of Blue 

The mouse and multiple windows outshine this 
program’s capabilites as a text editor 

by Bill Grout 


Blue has what you might call a dual 
identity. While it takes advantage of 
some of the latest innovations in 
microcomputer technology, it retains 
an unfortunate link to the past. 

Blue’s use of on-screen windows 
and mouse pointing device puts this 
word-processing program for the 
IBM Personal Computer in the van¬ 
guard. It can define eight windows 
at once, allowing you to simulta¬ 
neously view nine documents on¬ 
screen. And the mouse together 
with pop-up menus make learning 
control-key combinations simple and 
fun. Yet although this program is 
powerful in many ways, executing 
some fairly simple editing functions 
can become awkward. Making block 
moves, for example, requires some 
electronic acrobatics. Let’s take a 
look at the program. 

Blue is actually two programs: 
Blue Editor and Blue Formatter. 
You use the Editor to create and edit 
word-processing documents and per¬ 
form various file-handling functions 
such as viewing disk directories and 
saving documents on disk. During 
the writing and editing process, you 
must imbed print-formatting codes 
in text. Blue is not one of the “what- 
you-see-is-what-you-get” programs 
that shows you exactly on-screen 
what your printed document will 
look like. Blue will display on your 
monitor paragraph indentations, line 
spacing, and right- and left-margin 
justification, but it won’t show such 
things as different type faces or 
other formatting options. You must 
run Blue Formatter, which displays 
your text as you’ve indicated via the 


Bill Grout writes software reviews for the San 

Francisco Chronicle. 


dot commands, to see what your 
document will locik like when it’s 
printed. You can save formatted 
documents on disk. 

Letters from the Editor 

When you create a new document, 
Blue gives you an uncluttered screen 
on which to write and edit. All you 
see are the blinking cursor and a 
solitary status line at the bottom of 
the screen. No menu options, orna¬ 
mental lines, icons, or status and 
ruler lines intrude on your 24 lines 
of text on-screen. 

Blue indicates cursor position 
within a document by displaying line 
numbers consecutively page after 
page. The largest document Blue 
can create is 3300 lines long—64K 
bytes of user memory. Blue’s cursor 
indicator does not start over at one 
when the cursor moves to a new 
page; the line numbers just keep 
climbing as the cursor moves toward 
a document’s end. This type of 
cursor-position indicator becomes a 
problem with long documents. If you 
must move the cursor to page 30, 
how high a line number do you 
choose? You must do a little multi¬ 
plication in your head or blindly 
jump the cursor to where you think 
you want to be. 

Blue gives you the choice of edit¬ 
ing using Insert or Replace modes. 
You can quickly move the cursor by 
character, word, line, or in larger 
leaps via the four arrow keys on the 
numeric keypad. HOME and END 
jump the cursor to the top or bottom 
of the screen or window. The cursor 
darts horizontally to the left or right- 
screen edge when you press CTR1 > 
HOME or CTRL-END respective¬ 
ly. You can also move the cursor to 
the right end of a line by typing 
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CTRL E. Text scrolls a screenful at 
a time using PGUP and PGDN, lb 
see a document’s beginning or end, 
you press CTRL-PGUP or CTRL- 
PGDN and the cursor leaps to the 
first or last lines of text. 

Blue doesn’t let you move the cur¬ 
sor by sentence or paragraph or to 
a specific page. Instead, you move 
the cursor to a specific line number. 
By pressing ALT-G, the prompt 
GOTO appears on screen. Tou type 
a line number, press Enter, and the 
desired line of text rapidly appears 
on-screen. 

If you need to check something in 
a distant corner of a document and 
then return to the same place, you 
can set a place marker, called a 
“bookmark.” You set a bookmark by 
pressing CTRL-B. You can then 
cruise the cursor up or down your 
document and instantly home to 
your original position by pressing 
CTRL-G (for go to bookmark). 

Deleting Tfext 

Making simple character and word 
deletions with Blue is easy. The 
DEL key deletes single characters, 
the Backspace key erases characters 
as the cursor backs over them, and 
CTRL-Backspaee deletes text by 
moving forward through the text. 
Blue also has an undo function that 
restores text to the screen if you ac¬ 
cidentally delete too much. 

Deleting larger amounts of text is 
disappointing, however. Blue can’t 
delete a whole sentence, paragraph, 
or page at a time without first mark¬ 
ing it as a block. You can block mark 
any number of lines for deletion. Un¬ 
fortunately, text-block deletions are 
line oriented. This means you can’t 
delete a portion of a line, but must 
delete all of it or nothing. This is 
awkward. Sentences often begin and 
end somewhere within a line. So you 
are forced to mark and delete from 
the second line to the penultimate 
line of the block in one chunk, then 
clean up any straggling words that 
are still left on the first and last 
lines. You can also tackle the prob¬ 
lem by breaking out the block’s be¬ 
ginning and ending lines as indi¬ 
vidual lines. Whatever procedure I 



SAVE MORE THAN EVER ON, 


3M Scotch® DISKETTES 

AND OTHER COMPUTER NEEDS! 



3M BULK DISKETTES 1 *™*™* 6 ™ 
AT TREMENDOUS SAVINGS! 


5%" SSDD 


$155 

Qty. 50 

514" SSDD-96TPI .$ 2.15 


514" DSDD. 


$197 

Qty. 50 


ea. 


5V4" DSDD-96TPI 


All have reinforced hub 
SOFT SECTOR ONLY! 

(for IBM, APPLE KAYPRO, DEC and about 99% of all computers ) 

Must be ordered in multiples of 50! 

BOXED 3M DISKETTES 
WITH ALL THE TRIMMINGS! 

Factory-fresh 3M packaging with envelopes, 3M logo labels, ID labels and write-protect tabs. 


$2.70 


$169 

Qty. 20 


ea. 


514" SSDD 


514" DSDD ■ 


$023 

OmKH Qt y- 20 


ea. 


5V4" SSDD-96TPI 
5V4" DSDD-96TPI 


$2.60 

$3.25 


8" SSSD 
8'' SSDD 
8" DSDD 


Minimum order of 20 diskettes. Additional diskettes in multiples of 10. 


$2.05 

$2.50 

$3.10 


3M HEADCLEANING KITS 

Stop swearing and start cleaning. This non-abrasive 
tions In ^ kl haS everythin 9 you need for thirty applica- 
$ 23.00 * $1.50 Shpng. 

SAVE MONEY WITH A CLEAN COMPUTER! 

INTRODUCING MINI-VAC 




Most computer malfunctions are caused by dust. MINI- 
VAC is ideal for cleaning keyboards, screens, drives and 
printers. (Great for photo equipment, too!) Equipped 
with an easy-empty bag, two directional wands and two 
fine-brush nozzles. Don't compute without it. (Requires 
9-volt battery which is not included.) 

$ 21.95 • $3.00 Shpng. 

AT LAST: A DISK DRIVE DIAGNOSTICS 
SYSTEM THAT WORKS! 

The Dymek Recording Interchange Diagnostic (RID) is a 
professional, but easy to use, drive diagnostic disk It 
ests drive speed, radial position, hysteresis, write func- 
t'on erase crosstalk, signal-to-noise and clampinq In 
short, it s a professional's system that will help you keep 
your machine in prime condition.. .and avoid the evils of 
data loss. ^ 

$ 29.95 - $1.50 Shpng 


% 


DISKETTE 70 STORAGE: 
STILL A GREAT BUY 

Dust-free storage for 70 5 ’/ 4 " 
diskettes. Six dividers included. 

An excellent value. 

$ 14.95 * $3 00 Shpng. 


PRINTER RIBBONS 
AT BARGAIN PRICES 

EPSON MX-70/80 $3 sft 

EPSON MX-100 <fcg gg 

Okidata Micro 84 cc 

Diablo 630 Mylar $2 60 

Diablo 630 Nylon 52 93 

Okidata Micro 83 $ 1.48 


.25 Shpng, 
.25 Shpng. 
25 Shpng. 
.25 Shpng. 
.25 Shpng. 
.25 Shpng. 




MEDIA-MATE 50: 

A REVOLUTION IN DISKETTE STORAGE 

mat r oc°t nC ? ' n a * w £i!?' someon e takes the simple...and 
makes it elegant. This unit holds 50 5V4” diskettes, has 

RiinniSfin 0 t r h eaSy stac * in 9- nipples to keep diskettes from 
slipping in the case and several other features. We like it. 

$ 10.95 1 $2.00 Shpng, 


DISK WORLD!, Inc. 

SUITE 4806 ’ 

30 EAST HURON STREET 
CHICAGO, ILLINOIS 60611 


DISK CADDIES 

...the original flip-up disk 
holder for 10 diskettes, 
c v" $ 165 ea - Be '9 e or grey only. 

5/4 1 -I- .20 Shpng . 

8- hi BgKEmS—AS T *fo?r AekJ per 100 or ,ewcr disk ”»- 

i TFM c. AHH S h Add $ t 00 per 100 or fewer diskettes O J HI M 

222 handl1 " 9 lEF&KLiSg. 

WE nlu L ri?c o*f NY NAT,0N ALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 
Hours: 9AM - 5PM Centrnl Time 
Minimum Ordor: $35.00 


Authorized Distributor 
Information Processing Products 










































POPULAR REVIEWS: SOFTWARE 


you use, Blue's block deletions call 
for needless extra work which other 
word processors avoid. 

Moving and Copying 

Like most word processors, Blue 
enables you to pick up a section of 
text and plunk it in a new position. 
You deposit the text to be moved or 
copied in a temporary holding pen 
(or buffer), called the “pickstack.” 
You then transfer the text out of the 
pickstack into a new location. 

Blue moves or copies text by word 
or line. If you want to change the 
location of several words, for exam¬ 
ple, you use word mode. With the 
cursor in front of a word to be 
moved, you press F4 which is called 
the “Cut” key. The word disappears 
as it is snatched from the text and 
stuffed into the pickstack. You press 
the Cut key once for each word you 
want to put in the pickstack. 

You next position the cursor where 
the word or words are to appear and 
empty the pickstack by pressing F8. 
All the words you “cut” are inserted 
into the document. You can also 
empty the pickstack one word at a 
time by pressing F5, called the 
“Paste” key. Blue copies and moves 
entire lines at a time in the same 
manner. 

But these copying and moving pro¬ 
cedures are awkward for several 
reasons. First, if you want to copy 
seven words or seven lines, you must 
press the “Cut” key seven times. 
Copying 15 lines of text may give 
you the feeling of tapping out Morse 
code. 

There is another way to copy or 
move lines but I found it an unsatis¬ 
factory alternative. You can auto¬ 
matically load the pickstack until it 
fills up by using what I call the “gob¬ 
ble” keys, SHIFT and F3. After 
positioning the cursor in front of the 
text to be copied or moved, you 
press SHIFT-F3 and the pickstack 
gobbles up as many lines as it can 
hold, about 44. 

With the pickstack full, you move 
the cursor to a new site and press 
F8 to insert the pickstack's contents 
into the document. If the text block 
to be copied or moved is longer than 


the pickstack can hold, you make 
repeated trips, first filling the 
pickstack, then unloading it, to 
transfer the entire block. 

The pickstack is not a very finely 
tuned tool. If it's filled with more 
text than you want to copy, you have 
a new problem. You must insert all 
the lines from the pickstack into the 
text then delete the extra ones. This 
requires you to perform the addi¬ 
tional procedure of marking and 
deleting a block of text. 

More Editing Functions 

Blue's search and replace functions 
are speedy and effective. You can 
search forward or backward through 
text, search for words in either 
upper- or lowercase, and search and 
replace selectively. 

Like a lot of other word pro¬ 
cessors, Blue doesn't let you search 
exclusively for whole words, other 
than by including spaces before and 
after the search string. For example, 
if you don't add the extra spaces you 
cannot search for the word “man” 
without the program finding words 
that contain those three letters, such 
as “many.” Also, when conducting a 
search and replace, Blue does not ad¬ 
just capitalization to the dictates of 
the sentence. 

Blue provides a little keyboard 
abracadabra with a function called 
a keystroke macro (which is some¬ 
thing different from the dot com¬ 
mand macros used for formatting 
text while working in Blue Editor). 
During editing, you may sometimes 
find yourself performing the same 
sequence of editing commands and 
keystrokes repeatedly. Blue enables 
you to store a command sequence, 
called a macro, and use it whenever 
need arises. For example, if you can't 
stand to type a phrase like “Trans¬ 
continental Railroad” frequently in 
a letter, you might create a macro 
that inserts these words in the text 
for you. Then, by pressing two keys, 
you can save yourself a lot of key¬ 
strokes. Unfortunately, Blue puts 
only one keystroke macro at your 
command at a time, where several 
other word-processing programs 
allow as many macros as you wish. 


Blue does not enable you to delete, 
copy, or move columns of text (that 
is, edit information stacked vertical¬ 
ly instead of horizontally). For exam¬ 
ple, while editing three columns of 
numbers in a financial statement, 
you cannot mark and delete or move 
just the middle column; you must 
delete or move each number indi¬ 
vidually, a time-consuming editing 
task that word-processing programs 
equipped with column-editing func¬ 
tions let you avoid. 

Working with the Mouse 

Blue also scores some good points 
with its support of a mouse pointing 
device. Using Blue with a mouse 
simplifies learning many of the edit¬ 
ing functions. If you press a button 
on the mouse, a match-box-size menu 
pops up on-screen. Examining the 
menu, you see a list of editing op¬ 
tions for cursor movement, moving 
and copying text, marking blocks, 
search and replace functions, exiting 
the editor, and miscellaneous others. 
By selecting an option, other menu 
selections appear that enable you to 
perform the selected function in the 
text. 

Using the mouse and pop-up 
menus, for example, you can mark 
text blocks and move them to dif¬ 
ferent positions in a document with¬ 
out touching the keyboard. There¬ 
fore you aren't obliged to memorize 
the control-key combinations used to 
perform editing functions unless you 
wish to. Once an editing function is 
completed, the pop-up menu disap¬ 
pears leaving a full view of your text 
again. I found that using the mouse 
and pop-up menus was effective and 
enjoyable. 

Window Hopping 

Blue's multiple windows for view¬ 
ing and editing documents enable 
you to carve up your screen into 
boxes and display and edit up to nine 
different documents at once or sev¬ 
eral parts of the same document at 
once. 

If you want to compare page 5 
and page 40 of a document, for 
example, you might load page 5 in 
a window half the size of the screen, 
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put page 40 in a window filling the 
screen’s other half, and compare the 
two sections of text. You can also 
copy and move text from one win¬ 
dow to another and from one docu¬ 
ment to another, making Blue’s win¬ 
dowing especially useful for copy 
and move procedures. 

Blue’s eight windows have preset 
sizes varying from a full-screen view 
of text to half-screen views splitting 
the screen vertically or horizontal¬ 
ly. You can reshape the windows to 
the sizes you need. You access a win¬ 
dow for editing by holding down the 
Control key and pressing the func¬ 
tion key corresponding to the win¬ 
dow number. The eight windows are 
identified by a number in each win¬ 
dow’s upper left corner and you can 
further differentiate windows using 
color, if you have a color monitor. As 
you switch from editing one window 
to another, the different windows ap¬ 
pear and overlap each other. With 
the press of a function key, the win¬ 
dow you select conveniently surfaces 
on-screen for editing. Blue’s windows 
work well and are easy to use. They 
stand out as one of Blue’s strongest 
features as a word processor. 

Formatting 

The final appearance of a printed 
document is determined by the for¬ 
mat codes you imbed in the text. As 
you create a document you insert 
commands to determine its format 
and type specifications, such as dou¬ 
ble space and boldface. 

One of Blue’s strong formatting 
features is its ability to create 
custom dot commands. If, for exam¬ 
ple, you use a paragraph style with 
specific indentation, margins, and 
blank lines between paragraphs, you 
can define a dot command to create 
the paragraph style you want. Blue 
calls these custom dot commands 
macros (not to be confused with the 
keystroke macro) and your macros 
can include as many dot commands 
as you wish. Then, during editing, 
you imbed the custom dot command 
wherever needed instead of repeat¬ 
edly typing a sequence of individual 
dot commands throughout a docu¬ 
ment. 


Dot Commands 

Blue’s custom dot commands are 
extremely useful because you can 
use them in other documents. All 
you need do is create a document in 
which all your custom macros are 
defined. Then, at the beginning of 
each new document, you imbed a 
special dot command that reads the 
file holding your macro definitions. 
You can then use the defined custom 
dot commands in the new document 


without having to redefine them. 

Blue has a good arsenal of dot 
commands that can save you editing 
time. Blue provides dot commands 
that automatically generate title 
pages, appendix headings, and chap¬ 
ter and section headings for long 
documents. If you imbed the chapter 
and section heading dot commands, 
Blue can use them to produce a 
document’s table of contents. Other 
commands initiate special printing 


MAIL ORDER PRICES! 


A NEW KIND OF COMPUTER STORE — WE DISCOUNT EVERYTHING! 


ALGEBRA 1, II, III, IV EACH 29.95 

ASCII EXPRESS PRO 89.95 

ALS CP/M CARD W/64K MEM 299.95 

★ APPLIED ENGINEERING ★ 

Z 80 PLUS 

129.95 

//e 64-1 28K 80 COL 

149.95 

AMDEK 300 AMBER 

149.95 

AMDEK COLOR 1 

299.95 

AST 6 PAK+ 

269.95 

MEGA+ 

269.95 | 

BANK STREET SPELLER 

49.95 

BANK STREET WRITER 

49.95 

BEAGLE APPLE MECH 

19.95 

BEAGLE BAG 

19.95 

BEAGLE BASIC 

26.95 

BEAGLE DOS BOSS 

19.95 

BEAGLE DOUBLE TAKE 

26.95 

BEAGLE FLEX TEXT 

19.95 / 

BEAGLE PRONTO DOS 

19.95 

BEAGLE TIP DISK #1 

16.95 

BEAGLE TYPEFACES 

16.95 

BEAGLE UTILITY CITY 

19.95 

BROTHER HX15 

399.95 1 

DISK NOTCHER 

14.95 | 

★ DANA SUPER FAN 

44.95 

SURGE SUPPRESSOR, 

2 GR. OUTLETS, FRONT SWITCH 

D BASE II 

299.95 

D BASE III 

419.95 l) 

DB MASTER IV NEW 

229.95 j 

DOLLARS & SENSE 

79.95 

EPSON FX 80 

449.95 

EPSON FX 100 

659.95 

FLIGHT SIMULATOR II 

39.95 

MOCKINGBOARD 

79.95 

SPEECH CHIP 

89.95 

MOCKINGBRD w/SPEECH 154.95 

M1CR0C0M Erai 

300-1 200 INTERNAL MODEM 

IBM OR APPLE VERSION 

339.95 r 

FREE SOURCE TIME & TERMINAL SOFTWARE 

COMPLETE COMMUNICATIONS PKG 

FONTPAK 1, 2, 3 EACH 

16.95 ( 

FONTRIX 

59.95 

FORMAT II ENHANCED 

99.95 

GEMINI 10X 120 CPS 

259.95 

GIBSON LIGHT PEN 

199.95 

GRAPPLER+ INTERFACE 

115.95 ■* 

GRAPPLER+ w /1 6 K ON-BOARD * 

BUFFER (TO 64K) 

179.95 * 

HOW TO PROGRAM BASIC 39.95 * 

HOME ACCOUNTANT 

49.95 * 

HOME WORD 

49.95 * 

0 Lotus m * 

★ 299.95 ★ W ^ 

KIDS AND APPLES 

14.95 V\ 

KOALA PAD 

79.95 1 

MAGIC CALC 

99.95 

MAGIC WINDOW II 

99.95 

MAXELL SSDD 

23.95 

MICRO SCI XL DRIVE 

169.95 

MICROSOFT SOFTCARD 

239.95 

MICROSOFT//e SOFTCARD 

80 COL & 64K (1 CARD) 

299.95 

MILLIONAIRE 

49.95 


CD Hayes 


MICROMODEM//e 249.95 

SUPPORTS II, II+, //e 
FREE'SOURCE SUBSCRIPTION 
& SMARTC OM I S OFTWARE 

1200 BD RS 232 479.95 

1200 B (IBM) 429.95 

RANA SYSTEMS 

Elite One 239.95 

Elite Two 379.95 

Elite Three 479.95 

Rana Controller 79.95 

Rana 5 Meg HD ( A P pieoriBM) 1199.95 
RanalO Meg HD(Appi 0) 799.95 

t GARDEN OF EDEN^ 

COMPUTERS 
1 6485 Magnolia 
Westminster, CA 92683 
Va blk. N. of the 405 Frwy. 

Mon-Fri 10-6:30 Sat 10-5 
CLOSED SUNDAYS & TUESDAYS 
■ORDERS ONLY' 

800 - 762-3227 

■OUTSIDE CALIFORNIA ONLY' 

714 - 841-4994 

IN SIDE C ALIFORNIA J\ 


PH 


★ NEW ★ 

IATI (BY DANA) LQ 
Letter Quality Printer 


TERRIFIC QUALITY AT A 
MOST AFFORDABLE PRICE ! 


$ 399.95 


799.95 
1 299.95 



MULTIPLAN MACINTOSH 129.95 
MULTIPLAN DOS or CP/M 129.95 
MUSIC CONST SET 34.95 

NOVATION APPLE CAT II 249.95 
NOVATION EXP MODULE 39.95 


OKIDATA 92P apple or ibm 439.95 
OKIDATA 93P compatible 669.95 f 
FREE PLUG’N PLAY 
w/IBM CABLE PURCHASE 

PFS FILE //e, 11+ or//c 79.95 | 
PFS GRAPH //e, 11+ or//c 79.95 

PFS REPORT//e, 11+ or//c 79.95 
PFS WRITE //e ox He 79.95 


PADDLE ADAPPLE 26.95 

PIE WRITER 109.95 

PINBALL CONST SET 34.95 1 

PROMETHEUS PRO MODEM 
1200 BD 369.95 

PROMOTHEUS VERSA CRD 149.95 
PROWRITER 8510 349.95 I 

SARGON III 39.95 

SATURN SYSTEM 128K 379.95 

SENSIBLE SPELLER IV 79.95 

SUPER 5 Va HGT DRIVE 1 99.95 
SUPERTEXT PRO 119.951 

SYSTEM SAVER FAN 64.95 

TAXAN 12" COLOR RGB 299.95 

T.G. JOYSTICK 42.95 

XG. SELECT-A-PORT 42.95 

THE WORD” BIBLE 159.95 

THINKTANK 119 95 

THUNDERCLOCK PLUS 109.95 

TYPING TUTOR 21.95 

ULTIMA III 39.95 

USI 12" HI RES AMBER 149.95 


iffljgfSfihllTPATFPM 


40-80-96-1 32-1 60 COL 
BUILT IN SOFTSWITCH/INVERSE CHIP 
SUPPORTS II. II+, //e 

SPECIAL LOW PRICE 189.95 | 


VISICALC//e 128K 199.95 

WIZARD PAR INTERFACE 62.50 
WIZARD 1 6 K PAR BUFFER 109.95 
WIZARDRY 36.50 

WORDSTAR 279 95 

WORDSTAR 

w/FREE CP/M CARD 299.95 


LIST HANDLER, WORD HANDLER 
AND SPELL HANDLER 
ALL 3 PIECES ★ 79.95 ★ 


ZAXXON 29.95 I 

ZENITH 12" GREEN 99.95 

ZORK I, II, III EACH 29.95 „ 

BECAUSE HARDWARE ANDSOFTWARE 
PRICES ARE CHANGING SO RAPIDLY, 
WE URGE YOU TO CALL US FOR OUR 
VERY LOWEST CURRENT PRICES I 

WE APPRECIATE YOUR BUSINESS and will do I 
everything we can to make you happy 
TERMS: FOB Westminster, CA We accept VISA, [ 
Mastercard, Cash. Checks. C.nrllllod ( hecks are | 
better Money Orders and Purchase Ordertt(;'% in [ 
Net 15) Add 2% lor bank cards H I' o 's Ask about I 
our return policy Prices am ttuh|ocl Irir.hmrge and I 
hopelully they will go down ' 

Unless otherwise noted all pm es me Apple 
Apple is a registered trademark ol Apple i lompulor 
Suhiecl lo slock no hand 


Circle 34 on inquiry card. 


September 1984 Popular Computing 165 






















































































POPULAR REVIEWS: SOFTWARE 


features such as boldfacing, under¬ 
lining, super and subscripts, and font 
changes corresponding to the capa¬ 
bilities of the printer used. 

Blue also provides a dot command 
that prints footnotes at the bottom 
of a page. You, however, must calcu¬ 
late whether the footnote text will 
fit on the page (some word proces¬ 
sors calculate this for you). A series 
of dot commands enables you to 
create lists with each item auto¬ 
matically numbered. The list can 
even be two levels deep, with one 
level numbered with Arabic num¬ 
bers and the second level with let¬ 
ters of the alphabet. You can add, 
delete, or rearrange the list’s items 
during editing, and Blue numbers 
them correctly at printing time. 

Blue does not provide commands 
for some of the fancier features 
found on some word processors. For 
example, no simple way exists to 
print two columns of text on a page. 
Blue cannot automatically create 
indexes or outlines for a document. 
No dot commands exist to format 
abstracts or copyright notices, al¬ 
though with Blue’s macro function 
you might easily define custom dot 
commands to do these jobs. No sim¬ 
ple means of creating graphics ef¬ 
fects, such as drawing a box around 
a text, is available. 

If you regularly create documents 
that contain columns of numbers, be 
aware that Blue does not provide a 
decimal tab function to automati¬ 
cally line up columns of numbers on 
screen. And where other programs 
use multiple-line headers and 
footers, Blue allows only a single line 
of repeating header or footer text 
printed at a page’s top and bottom. 
Aside from these few shortcomings, 
Blue’s formatting commands and 
macro capability make it a versatile 
and effective formatter. 

Printing 

Essentially the work is done once 
you’ve typed a document and forti¬ 
fied it with dot commands. As a last 
step, you load Blue Formatter to 
print or preview the formatted docu¬ 
ment. Blue Formatter also allows 
you to view a document on-screen 


without printing, a handy feature 
when you’re unsure whether a se¬ 
quence of imbedded dot commands 
is correct. The document will slow¬ 
ly scroll up on-screen showing the 
exact margins, headers and footers, 
line spacing and other elements of 
the finished document. You can also 
save the formatted document as a 
file on disk. 

Viewing and printing documents 
with Blue is easy. Once you under¬ 
stand the printing options just 
described, you can quickly set up a 
document for printing. You can 
master using Blue Formatter in 
about five minutes. 

Documentation 

Blue’s documentation is clearly 
written and easy to read. The 
manual is divided into two parts 
dealing with the editor and format¬ 
ter programs. A 15-lesson tutorial 
teaches Blue’s editing functions. 
During the tutorial lessons, you load 
a sample document and then you can 
experiment with the editing func¬ 


At a Glance 

Name: Blue 
Type 

Word-processing program 

Manufacturer 

Symmetric Software Inc. 

3812 East La Palma Ave. 

Anaheim, CA 92807 
(714) 630-8733 

Price 

$150 standard version; $195 mouse 
version 

Format 

514-inch floppy disk 

Computers 

IBM Personal Computer, XT and com¬ 
patibles; either color or monochrome; 
supports use of Logitech, Optomouse, 
U-SI Mouse, or Mousesystems mouse 
pointing devices 

Documentation 

Two-part manual with tutorial lessons 
and reference sections; on-screen 
tutorial 

Audience 

Anyone who wants a word-processing 
program that supports use of a mouse 
and windows 


tions each lesson presents. The 
lessons themselves do not provide 
exercises to perform or screen illus¬ 
trations; they merely present ex¬ 
planations of how to use the dif¬ 
ferent editing functions. Following 
the editing lessons, a brief 34-page 
reference section lists Blue’s editing 
functions and function-key assign¬ 
ments. 

The second half of the manual ad¬ 
dresses the Blue Formatter. Three 
tutorial lessons provide examples of 
creating documents using Blue’s for¬ 
matting codes. You are given ex¬ 
amples of how to format a letter, 
technical document, and a book. The 
purpose of these lessons is to pro¬ 
vide examples that you can imitate 
in your own documents. Again, no il¬ 
lustrations are used in the lessons. 
The Formatter reference section 
provides descriptions of Blue’s dot 
commands listed in alphabetical 
order. 

Also provided on disk is an on¬ 
screen tutorial in which you can read 
explanations of Blue’s editing func¬ 
tions in one window and try them 
out in the other. 

But the lack of an index for the 
documentation is a drawback; you 
must look up topics using the table 
of contents. Overall, Blue’s reference 
materials are good and avoid the use 
of technical jargon. 

Weighing the Features 

You’ll want to take a hard look at 
Blue before you buy. Its windowing 
capability and support of mouse 
pointing are attractive features that 
distinguish it from many other word¬ 
processing programs. Blue’s imple¬ 
mentation of these two features is a 
successful step toward making word¬ 
processing programs easier to use. 
But do large tail fins make a good 
car? Some of Blue’s other editing 
procedures have kept to an outdated 
line orientation that requires extra 
work during editing—a carryover 
from the earlier days of program 
editors. 

Altogether, however, I found Blue 
an average text editor with two im¬ 
pressive and outstanding features— 
windows and mouse. □ 
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As you venture out into the 
world of computers, don't go it 
alone. Get MAYDAY!, and get 
the help you need using per¬ 
sonal computer software, when 
you need help the most. MAYDAY! is the remarkable nei 
software support service that lets you talk directly with 
the finest tech-support team in the nation. People with 
fast answers to your toughest questions on over 350 
top-selling programs, languages and operating systems. 

They'll help you fly past trouble. A void the rough 
spots. Go where you've never been. From early in the 
morning till late at night. Just pick up the phone and call. 

So don t face the unknown at the keyboard without 
MAYDAY! by your side. Call us today at 1-800-343-4076, 
ext. 400 (in MA call 617-584-3671, ext. 400) 
for the name of the MAYDAY! 

Dealer nearest you. 
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THE INCOMPLETE WORKS 
OF INFOCOM, INC. 


Incomplete, yes. But it’s not just 
because we’re always bringing out 
new stories in the Infocom interactive 
fiction collection. Nor is it simply due 
to the fact that with all the writing and 
re-writing, honing and perfecting that 
we put into every one of our stories, 
our work is seemingly never done. 

The real reason is: an Infocom 
work of fiction can never be complete 
until you become a part of it. 

You see, as hard as we work at 
perfecting our stories, we always 
leave out one essential element—the 
main character. And that’s where you 
enter in. 

Once you’ve got Infocom’s inter¬ 
active fiction in your computer, you 
experience something akin to waking 
up inside a novel. You find yourself at 
the center of an exciting plot that 
continually challenges you with sur¬ 
prising twists, unique characters 
(many of whom possess extraordi¬ 
narily developed personalities), and 
original, logical, often hilarious puz¬ 
zles. Communication is carried on in 
the same way as it is in a novel—in 
prose. And interaction is easy—you 
type in full English sentences. 

Circle 43 on inquiry card. 


But there is this key difference 
between our tales and conventional 
novels: Infocom’s interactive fiction is 
active, not passive. The course of 
events is shaped by the actions you 
choose to take. And you enjoy enor¬ 
mous freedom in your choice of 
actions—you have hundreds, even 
thousands of alternatives at every 
step. In fact, an Infocom interactive 
story is roughly the length of a short 
novel in content, but because you’re 
actively engaged in the plot, your 
adventure can last for weeks and 
months. 

In other words, only you can 
complete the works of Infocom, Inc. 
Because they’re stories that grow 
out of your imagination. 

Find out what it’s like to get inside a 
story. Get one from Infocom. Because 
with Infocom’s interactive fiction, 
there’s room for you on every disk. 

inFOconv 

Infocom, Inc., 55 Wheeler Street, Cambridge, MA 02138 

For your: Apple II, Atari, Commodore 64, CP/M8", DECrnale, 

DEC Rainbow, DEC RT-1I, IBM PC* and PCjr, KAYPRO II, 

MS-DOS 2.0? NEC APC, NEC PC-8000, Osborne, Tandy 2000, 

TI Professional, TI99/4A, TRS-80 Models I and 111. 

*Use the IBM PC version for your Compaq, and the MS-DOS 2.0 
version for your Wang or Mindset. 
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How much vigorous 
activity does your 

child get each day 
at school? 

If you don’t | 
know, 

emu find out. 


I Send for our free checklist and find out 

Ihow your schools score. Then, do something| 

labout it. . _ • i 

1 Write Checklist, President s Council on 
Physical Fitness and Sports, Washington, 

1 D.C. 20201. 


LIFETIME WARRANTY! 


5'/4" SSDD I 
-(744) 

5Vt“ DSDD 
(745)-. 


5V4“ SSQD—96TPI (746) 
5V4“ DSQD—96TPI (747) 
8" SSSD (740) 

8" SSDD (741) 

8" DSDD (743) 


$2.60 ea 
$3.25 ea 
$2.05 ea 
$2.50 ea 
$3.10 ea 


8” DSDD (7 . 4 ,^. mcKFTTES— Add $3 00 per 100 or fraction 

Shipping: 5'A DISKETTES Add 3, 1Q0 Qr (ractlon 

IS OTHE S R K I^EMS: Sapping chargesi as shown in 
MasterCard^C^D^njerronl^ackf S $3 0*0 Taxes: Illinois 

customers, please add 8%. 

Hours: 9 AM-5 PM Central Time 
For fast service call 
Nationwide: 1-800-621-6827 
In Illinois: 312-944-2788 


Suite 4806 


DISK WORLD! 

• 30 East Huron Street - 


Chicago, Illinois 60611 


tape wotuu| 

| | a 1-800-245-6000 

imaxell. ®Dym 

MDl 5V4 M SSDD .. 21.95 104/ID .. 5 l /4 M ,SSDD .. 26.951 

MD-20. .. 5VV .DSDD . . 33.95 104/2D .. 5V4’.DSDD . . 36.951 

| FD-1 8”,SSDD_ 34.95 3740/Id . 8’’,SSDD.... 39.951 

FD-2 ’ ’. ‘. 8”,DSDD ... 39.95 3740/2D . 8”,DSDD ... 49.951 


.33.951 


|BASF SCOTCH 

5W-SSDD. 21.95 5V4’\SSDD.21.95| 

5 y/ D SDD. 33.95 SV/’.DSDD . 

VERBATIM ELEPHANT 

5V,SSDD.21-95 5 V,SSDD. 20.951 

51 / 4 ",DSDD. 33.95 5V4”,DSDD. 32.951 

J WE WILL BEAT ANY PRICE! I 

■prices per case of 10. Shipping 3.75 any size order! 
* Pre paid, COD, or credit card. COD add 1.65 I 

| All ORDERS SHIPPED WITHIN 48 HOURS. 

Also TDK and Maxell audio and video cassettes. 

220 SPRING ST. BUTLER, KJJ I 

412-28^621 M-F 8.30-5.00, 
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$168 ea " $919 

18,“ 5V Dsm ^,Q,y 20 

51 / 4 " SS/QD/96TPI . . . $2.55 
51 / 4 " DS/QD/96TPI . . . $3.20 

8 " SS/SD.g.OO 

8 " SS/DD .:.$2-45 

8 " DS/DD. $ 2 - 95 

1 - 800 - 328-3472 

Dealer inquiries invited. COD’s and charge 
cards accepted. All orders shipped irom 
stock within 24 hrs. 

M4 w 

North Hills Corporation 

3564 Rolling View Dr 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


*Aspen Ribbons ® brand 
replacements for 

[Texas Instruments®' 
850/855 Ribbons 


Buy directly from a manufacturer and 
save! These ribbons are manufactured 
by Aspen Ribbons, inc., as replacement 
ribbons for use on 

bv other companies. Standard ink color 

Alack. Red, 9 reen -.^ P e ' fn b /2p 00 extra 
purple colors are availble for $2.00 extra 

per ribbon. 

CALL FOR FREE CATALOG 
PRICES (BLACK) 


III.® 850/855 *4.75 to $9.75 ea. | 

| Price depends on quantity ordered. 



Telex: 45-0055 • End User. 800-525 uo^o 
Wholesale: 800-525-9966 
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THE 

high-quality 

AMAGASAKI DOUBLE 
SIDED-DUAL DENSITY 

51/4" diskette jl 

and $24 95 

just perboxoflO 

N.J. Residents add 6% Sales 
Tax.Shippmg & Handling $2.00 
per Box Via UPS (USA only) 

Now $4.50 diskette quality JMM F» 

[fat Jatottirou^COMPUSA. COBR to the U.S. Maim 
Top quality and reliability doesn't have lo cost a fortune. Se 
for a box today and see why! 

IJ.KM-JII.T1 “r£«AT.ON 

! eUansToa^p^new obbsev 010S4! 
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©TDK 

rue wn-RlSK DISK ON SftLE 


LIFETIME WARRANTY 


i box of ten 5'/4" TDK diskettes, with labels, 
I envelopes and reinforced hub-rings. 

SS/DD $17.50 DS/DD $21.50 

1 -Tone Sector So ft or 16 Sec tor. 


[ SS/QD 

I 96TP1 

Boxof 10 NEW 3V2" omy 

Satisfaction Guaranteed or Your Money Back 

ffess c?ediJ c«ds W at £Sn ctta'rge. Illinois residents please 

“call us now toll Iree ANYWHERE in the U S 

Orders only 1-800-227-3800 Ask for "Smart Data 
Orders only^ > ^ Day 

Other information: (312) 256-4456 
9am to 8pm (central). Mon. through Sat. 


SMART DATA IMG.' JSfj 


PO Box 297 
Wilmette. IL 60091 
(312)256-4456 


Circle 88 on inquiry card. 



Circle 48 on inquiry 


card. 




















































































NEW SOFTWARE 



Business 


A Clean Slate helps film and 
video professionals manage 
production costa The system, 
based on the industry-standard 
AICP format, calculates bud¬ 
gets, creates bids, and tracks 
comparative costs. It can be 
easily modified to suit in¬ 
dividual budget style and 
handles about 300 items. For 
the IBM PC and most CP/M- 
based systems; $795. Info.Cus 
Systems, POB 556, Middle 
Village, NY 11379. 

Decision Aide, an information 
management tool, helps exec¬ 
utive decision makers gather, 
organize, and analyze com¬ 
plex data. It also lets them 
formulate clear objectives, 
assess risks, and generate, 
evaluate, and rate alter¬ 
natives. For the IBM PC and 
XT and Apple He; $250. 
KepnerTregoe Inc., POB 704, 
Princeton, NJ 08542. 

Electric Desk integrates 
word processing, spread¬ 
sheet, database management, 
and communications. This 
multitasking program lets 
you work on several projects 
at once by interrupting one 
function while another con¬ 
tinues. Its macro language 
lets you program keys to han¬ 
dle oft-repeated tasks. It also 
has windowing capabilities. 
For the IBM PCjr with 128K 
bytes of user memory and 
one disk drive, $295; and for 
the IBM PC and XT with 
256K bytes of user memory; 
$345. Alpha Software Corp., 

30 B St., Burlington, MA 
01803. 

Investment Analysis, a pack¬ 
age of three programs, helps 
investors plan a market strat¬ 
egy. Included are a Fixed In¬ 
come Security Evaluator, an 
Optional Strategy Evaluator, 
and a Commission Calculator 


that computes stock and op¬ 
tion transaction commission 
charges. For the Radio 
Shack Model 100 with at 
least 16K bytes of user mem¬ 
ory; $69.95, cassette. Radio 
Shack, 1800 One Jhndy Cen¬ 
ter, Fort Worth, TX 76102. 

IOAS-3 integrates word¬ 
processing, database manage¬ 
ment, and electronic spread¬ 
sheet applications. The 
spreadsheet can automati¬ 
cally access totals of items in 
individual database records. 
Its word processor includes a 
full-screen text editor, word 
wraparound, and a file/merge 
feature. For the IBM PC, XT, 
and compatibles and the 
PCjr; $199. Micro Architect 
Inc., 6 Great Pine Ave., Bur¬ 
lington, MA 01803. 

Life Insurance Planning 

helps you determine just how 
much life insurance protec¬ 
tion you really need. The pro¬ 
gram .considers such factors 
as inflation, your net worth, 
income, and living and college 
expenses. For the Atari 400 
and 800 and Commodore 64; 
$29.95. Atari version requires 
BASIC cartridge and 32K 
bytes of user memory. Ad¬ 
vanced Financial Planning, 
20922 Paseo Olma, El Tbro, 
CA 92630. 


Nutshell Information Man¬ 
ager, a data management pro¬ 
gram, offers text fields with¬ 
out size restrictions, fully re¬ 
formatting word wraparounds, 
and a wide variety of custom¬ 
ized reports. It also indexes 
every word, sorts files in any 
order, and cross-indexes every 
file. It calculates figures or 
formulas and automatically 
updates figures in all calcu¬ 
lated fields whenever a record 
is changed. For the Leading 
Edge PC and IBM PC and 
compatibles; $395. Leading 
Edge Products, 55 Providence 
Hwy., Norwood, MA 02062. 


Practical II 

Aimed at household and 
light business applica¬ 
tions, this spreadsheet 
offers a variety of power¬ 
ful text editing and 
search/sort functions. It 
can be used to balance a 
checkbook , maintain 
lists and files , prepare 
financial statements , 
and produce business 
forecasts. For the Apple 
II and He; $ 69 . 95 . 

Micro Software Intema- 


Property Management per¬ 
forms bookkeeping functions 
for residential and commer¬ 
cial properties. Financial rec¬ 
ords, including income and ex¬ 
pense summaries and indi¬ 
vidual tenant records, can be 
generated for as many as 
1000 rentors or leasors, de¬ 
pending on hardware con¬ 
figuration. For the IBM PC 
and XT, Compaq, Columbia, 
Texas Instruments Profes¬ 
sional Computer, Wang, and 
Apple II and He; $495. Arrays 
Inc./Continental Software, 
11223 South Hindry Ave., Los 
Angeles, CA 90045. 

Salesprompt lets salespeople 
create and update custom- 
designed presentations and 
training programs. Features 
include a product comparison 
chart, a keyword directory, a 
word processor, and a fea¬ 
ture/benefit mode that stores 
thousands of facts and selling 
statements in up to three 
levels. For the IBM PC and 
compatibles; $495 (sales rep¬ 
resentative's package, $99). 
Infacs Corp., 240 Grand Ave., 
Leonia, NJ 07605. 

Venture, a financial modeling 
package, helps you perform 
business planning, strategic 
planning, and capital invest¬ 
ment analyses. The program 
models existing businesses, 


tional, The Silk Mill , U 
Oak St., Newton Upper 
Falls, MA 02161 *. 



new ventures, or capital proj¬ 
ects. It generates income 
statements, balance sheets, 
financial ratios, amortization 
schedules, and many other re¬ 
ports. For the IBM PC and 
XT; $495. Venture, c/o Weiss 
Associates, 127 Michael Dr., 
Red Bank, NJ 07701. 


Graphics 

Chartpak 64 provides profes¬ 
sional-quality, high-resolution 
images. You can choose pie, 
bar, and line charts and build 
them interactively. You con¬ 
trol each chart's labeling, 
scale, and screen position. 
The program supports Com¬ 
modore 1515 and 1525F, Ep¬ 
son, Gemini, and Okidata 
printers. For the Commo¬ 
dore 64; $42.95, disk. Abacus 
Software, POB 7211, Grand 
Rapids, MI 49510. 


New Software provides up-to-date 
listings of recent releases in micro¬ 
computer software. Descriptions 
are based on information supplied 
by the manufacturers and are not 
to be considered endorsements of 
the products. Companies con 
tinually offer new versions of 
popular programs for different ma¬ 
chines. Please check with the 
manufacturer or a dealer to find 
out if a program is available for your 
computer. For in-depth evaluations 
of some of these programs, see our 
Software Review section. 
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NEW SOFTWARE 


Doodle lets you draw graphic 
designs using a joystick or 
trackball. The program offers 
16 colors, 10 drawing instru¬ 
ments and modes, color-coded 
menus and visual clues, and 
an enlargement mode. De¬ 
signs can be saved on disk or 
output to a graphics printer. 
For the Commodore 64; 
$39.95. City Software Distrib¬ 
utors, 735 West Wisconsin 
Ave., Milwaukee, WI 53233. 


2; $19.95; requires printer/ 
cassette interface. Radio 
Shack, 1800 One Tandy Cen¬ 
ter, Fort Worth, TX 76102. 

Visualizer turns your com¬ 
puter into an electronic slide 
projector. You draw animated 
images, choosing from among 
128 colors and 6 animation 
routines. Completed screens 
are chained together and can 
be sequenced with the sys- 


Flying Colors 

This drawing program 
produces thick or thin 
lines, automatic circles 
and boxes of any size, 



and has color fill and 
erase modes. It also 
offers adjustable draw¬ 
ing speeds and a wide 
selection of brushes and 
colors. Text can be 
added anywhere on¬ 
screen. A slide show 
routine is included. For 
the Apple II and He 
and Commodore 64; 
$39.95. The Computer 
Colorworks, 3030 
Bridgeway, Sausalito, 
CA 91.965. 


Graphic, a presentation- 
quality graphics system espe¬ 
cially designed to handle sci¬ 
entific calculations, contains 
40 graphics routines written 
in the C programming lan¬ 
guage. Programmers can call 
the routines to plot data on a 
variety of dot-matrix printers 
or to make text slides. All 
plots are created and stored 
in a Ttektronix format of 4096 
by 3120 pixels. For the IBM 
PC and Corona; $150; re¬ 
quires the C-Ware DeSmet C 
compiler. Scientific Endeavors, 
Route 4, Box 79, Kingston, 
TN 37763. 

PC-2 Graphics Pak lets 
pocket computer users draw 
horizontal bar, vertical bar, 
bar-segment, pie, line, and 
point charts. You enter data 
via the keyboard and the pro¬ 
gram turns it into chart form 
using various combinations of 
shading and labeling. Data 
files can be stored on tape. 
For the Radio Shack TRS-80 
Pocket Computer Model PC- 


tem’s built-in timer. Single¬ 
key commands permit the 
automatic creation of circles, 
ovals, boxes, borders, and 
diagonals. An optional audio 
package lets you add music 
and narration to your presen¬ 
tation. For Ataris with 48K 
bytes of user memory and a 
disk drive; $49.95 (audio op¬ 
tion, $39.95). Maximus Inc., 
6723 Whittier Ave., McLean, 
VA 22101. 


The Heist, a high-resolution 
adventure, puts you in control 
of superspy Graham Crackers. 
Follow along as he infiltrates 
the headquarters of a ter¬ 
rorist gang. It’s up to you and 
Crackers to find the secret 
microfilm before the gang 
rubs you out. For the Apple 
II and lie, $40, and Com¬ 
modore 64, $35. Micro Lab 
Computer Products, 2699 
Skokie Valley Rd., Highland 
Park, IL 60035. 

Mayor Harold vs. Fast Eddie 

is an arcade-type game with 
a political slant. You play the 
role of an alderman in a ma¬ 
jor midwestern city. Just as 
in the real political arena, you 
must choose sides and then 
eliminate the opposition with 
ruthless trickery, agility, and 
speed. The game includes 
sound effects, music, color 
graphics, and five different 
levels of play. For the Com¬ 
modore 64 and VIC-20, joy¬ 
stick required; $12.47. Sell & 
Richmond Communications 
Inc., Suite 5804, 505 North 
Lake Shore Dr., Chicago, IL 
60611. 

Micro Games is a package of 
five favorite arcade-type 
games: Pong, Breakout, Egg 
Catch, Lunar Lander, and 
Horse Race. For the Radio 
Shack TRS-80 Micro Color 
Computer MC-10; $9.95, cas¬ 
sette. Radio Shack, 1800 One 
Tmdy Center, Fort Worth, 
TX 76102. 


driver’s seat of a 23rd century 
flying cab. The object is to 
rack up fares and avoid haz¬ 
ards as you explore each of 
the game’s 24 screens. Earn 
enough dough, and you re¬ 
ceive a bonus “mystery” 
screen. For the Commodore 
64; $29.95; requires joystick 
and disk drive. Muse Soft¬ 
ware, 347 North Charles St., 
Baltimore, MD 21201. 


Education 


Games 


C’est La Vie is an arcade- 
type fantasy game that has 
you picking money off the 
streets. Invest your newfound 
wealth in the bank or the 
stock market, but beware of 
tax collectors, thieves, and 
loan sharks. For the Apple II 
and He, Commodore 64, and 
Atari systems; $19.95, disk or 
cassette. Adventure Interna¬ 
tional, Box 3435 155 Sabal 
Palm Dr., Longwood, FL 
32750. 


Nomination takes the presi¬ 
dential selection process out 
of the smoke-filled rooms and 
puts it on your video screen. 
Players must participate in 
five sets of primaries, deal 
with the press, allocate re¬ 
sources, issue position state¬ 
ments, make endorsements, 
and decide whether to use 
dirty tricks. Players assume 
the roles of such national 
figures as Ronald Reagan, 
Walter Mondale, Jack Kemp, 
and Gary Hart. For up to five 
players. For the IBM PC; 
$29.95. The Brady Co., Bowie, 
MD 20715. 

Space Taxi is an arcade-type 
game that places you in the 


Arith-Magic II contains 
three games and four tutorial 
programs that instruct stu¬ 
dents in the fundamentals of 
important mathematical con¬ 
cepts. The Squ/area Game 
shows patterns in perfect 
squares, the Rectangle Game 
lays groundwork for later 
work in factoring, and the 
Per/area Game provides prac¬ 
tice with area and perimeter 
as well as a basis for inquir¬ 
ing into the comparison of 
sets of numbers. For grades 
4 and up. For the Apple II 
and He; $35. Quality Educa¬ 
tional Designs, POB 12486, 
Portland, OR 97212. 

Bar Mitzvah Compu-Tutor is 

an educational aid for young 
Jewish people preparing for a 
bar or bat mitzvah. The pro¬ 
gram provides tutoring on 
Haftarah melodies using 
either a Hebrew text (Ash¬ 
kenazic or Sephardic) or an 
English transliteration. Pro¬ 
grams are individually cus¬ 
tomized for each student. For 
the Apple II, lie, and com¬ 
patibles and Ataris; $49.95. 
Davka Corp., Suite 843, 845 
North Michigan Ave., Chi¬ 
cago, IL 60611. 


Countries, States, and Capi¬ 
tals challenges students to 
guess the capitals of more 
than 230 countries, states, and 
provinces. The menu-driven 
program includes testing, 
teaching, and self-study 
modes. It also provides three 
difficulty levels, printer sup¬ 
port, and scoring for up to 15 
students at a time. For grades 
6 to 12. For the Radio Shack 
TRS-80 Models I, III and 4 
in III emulation mode; $22.50, 
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disk; $17.50, cassette. De- 
Zoysa Enterprises, POB 170, 
Keyport, NJ 07735. 

Diskovery Reading Works 

helps children improve their 
learning rate and schoolwork. 
Animated graphics, color, and 
sound increase your child’s 
learning motivation; arcade 
game formats make learning 
fun, easy, fast, and long last¬ 
ing. The four programs are 
Alphabet Factory, Match-Up, 
Word Bird, and Time Zone. 
For the Commodore 64 and 
Atari; $29.95 each. Gladstone 
Electronics, 1585 Kenmore 
Ave., Buffalo, NY 14217. 

The Grabit Factory teaches 
youngsters basic number- 
recognition skills. Using a 
joystick- or keyboard-con¬ 
trolled crane, the child must 
pick up number blocks that 
either match a computer¬ 
generated number or com¬ 
plete a simple mathematical 
equation. For ages 5 to 8. For 
the Apple II, He, and lie, 
Franklin Ace, and Commo¬ 
dore 64; $39.95. Eric Soft¬ 
ware Publishing, 1713 Tulare, 
Fresno, CA 93721. 

Lucky’s Magic Hat helps 
both children and adults im¬ 
prove reading comprehen¬ 
sion, sequential thinking, and 
memory skills. The program 
uses self-paced games that 
provide a variety of learning 
formats. An authoring system 
lets you create original art¬ 
work. For ages 5 to adult. For 
the Apple II and He; $39.95 
(additional subject disks, 
$19.95). Advanced Ideas Inc., 
Suite 104, 2550 Ninth St., 
Berkeley, CA 94710. 


Medalists, a set of six pro¬ 
grams, provides instruction 
on a variety of social studies 
topics. Titles consist of Con¬ 
tinents, States, Black Ameri¬ 
cans, Women in History, Pre¬ 
sidents, and Create. For 
elementary and junior high 
school students. For the 
Apple II and lie; $39.95 each. 
Hartley Courseware Inc., POB 
431, Dimondale, MI 48821. 

Spell-It, a spelling instruc¬ 
tion and testing system, uses 


both audio and visual learning 
techniques. A supplied cas¬ 
sette recorder interface lets 
students hear verbal instruc¬ 
tions, word pronunciations, 
and other audio enhance¬ 
ments. The package’s author¬ 
ing program permits teachers 
to create their own spelling 
lessons and tests. For the 
Apple II and lie; $179. Multi- 
media Software, POB 5909, 
Bethesda, MD 20814. 

Turtle Tbyland Jr. teaches 
children ages 6 and up funda¬ 
mental computer concepts. 
They explore a variety of 
computer-related activities by 
manipulating a joystick-con¬ 
trolled turtle. Tbpics covered 
include graphics, music, and 
input/output operations. For 
the Commodore 64; $34.95. 
Human Engineered Software, 
150 North Hill Dr., Brisbane, 
CA 94005. 


Home 


Ancestors is a genealogy pro¬ 
gram that lets you create, 
modify, and display records 
on up to 500 family members. 
Each record holds 22 data 
fields, including information 
on birthplace and date, mar¬ 
riage, occupation, religion, 
residence, military service, 
spouses, parents, date of 
death, and burial place. Gen¬ 
erates family group sheets 
and pedigrees. For the Radio 
Shack TRS-80 Color Com¬ 
puter; $39.95, disk. Autumn 
Color Software, 4132 Lay St., 
Des Moines, IA 50317. 

Coins helps numismatists 
determine the value of their 
collections. The program lists 
and evaluates 1600 common 
U.S. coins. Nonstandard coins 
can be listed but not evalu¬ 
ated. Generates purchase, 
sales, and inventory reports. 
Optional quarterly update 
disks provide current market 
prices. For the IBM PC, XT, 
and PCjr, Apple II and He, 
and Radio Shack TRS-80 
Models I and III; $95. A Pre¬ 
view Pack (manual only) is 
available for $10. Compu- 
Quote, 6914 Berquist Ave., 
Canoga Park, CA 91307. 


jrQuote is a real-time stock 
and commodity price quoting 
system. Using online data, 
the system tracks price quote, 
daily high, daily low, volume, 
open and settle, bid, ask, 
close, and time-of-last-trade 
statistics. Audible and visual 
signals are activated when a 
price crosses a preset limit. 
Generates historical price 
charts. For the IBM PC, XT, 
and PCjr; $495. Commodity 
Trading Systems, Suite 107, 
11301 Richmond Ave., Hous¬ 
ton, TX 77082. 


Technical Tools 

Barsum, a linking loader and 
subroutine manager, lets you 
load subroutines to any of 
three memory areas, call sub 
routines by name instead of 
line number, and chain pro¬ 
grams while retaining vari¬ 
ables, file buffers, and pro¬ 
tected subroutines. It also 
allows you to store subrou¬ 
tines in individual, program- 
accessible files. For the Radio 
Shack TRS-80 Models I and 


Personal Finances 

The Personal Financial 
Planner and The Per¬ 
sonal Financial Man¬ 
ager include modules 

and Compaq; $200 each. 
Prentice-Hall Inc., Engle¬ 
wood Cliffs, NJ 07632. 

on investment strategies, 
insurance analysis, tax 
and estate planning, 
personal data, cash flow 
analysis, future finan¬ 
cial requirements, and 
net worth statement. 

They also handle budget 
tracking, tax transac¬ 
tions, and a number of 
miscellaneous reports. 

For the IBM PC, XT, 1 




Songwright, a song and lead- 
sheet generator, lets you com¬ 
pose, save, edit, transpose, 
play, and print musical scores. 
It supports a full two-octave 
range, multiple time signa¬ 
tures, and chordal harmony. 
The program permits precise 
alignment of lyrics and chord 
notations with notes. For the 
IBM PC and compatibles; 
$24.95; requires an IBM or 
Epson graphics printer. Song¬ 
wright, 928 Fillmore St., 
Denver, CO 80206. 

Time-Trax is an appointment 
and scheduling system that 
notifies users of events 15 
minutes to 14 days in ad¬ 
vance. The package, which in¬ 
cludes a real-time clock 
module, permits searches and 
printouts of personal calen¬ 
dars and schedules. ProDOS 
compatible. For the Apple II 
and lie; $99.95. Creative Pe¬ 
ripherals Unlimited, 1606 
South Clementine, Anaheim, 
CA 92802. 


III; $149.50. Wiley Inc., Suite 
B-2,841 Bishop St., Honolulu, 
HI 96813. 

Cross/File, a file editor/refor¬ 
matter, transfers data be¬ 
tween mainframe and mini¬ 
computer databases and 
microcomputer applications 
programs. Compatible with 
DIF, SYLK, SDF, and ASCII 
files and such popular pro¬ 
grams as Visicalc, Lotus 1-2-3, 
Multiplan, Wordstar, and 
dBASE II. For the IBM PC 
and XT, DEC Rainbow, 
Wang PC, Panasonic PC, 
Ericsson Step/One, MS- 
DOS-, CP/M-80-, and 
CP/M-86-based systems; 
$195. Axelsoft, 666 Howard 
St., San Francisco, CA 94105. 

Disk Drive Analyzer gives 
your disk storage devices a 
thorough once-over. The pro¬ 
gram checks your drive’s 
radial alignment, clamping 
ability, speed, and read/write 
accuracy. For the Apple II 
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NEW SOFTWARE 


and He and IBM PC, XT, 
and PC Portable; $39.99. 
Nortronics Co., 8101 Tenth 
Ave. N., Minneapolis, MN 
55427. 

Electric Magazine is an elec¬ 
tronic bulletin board system 
that features message and file 
databases, a sysop paging 
mode, and a self-regulatmg 
structure that automatically 
erases old messages as new 
ones are added. Written in 
BASIC. For the Commodore 
64; $39.95; requires disk drive 
and modem. D&B Software, 
POB 2154, Columbus, MS 
39704. 


sion math routines into their 
programs. Supplied applica¬ 
tions include a 255-string 
comparison, binary-to-integer 
and integer-to-fraction con¬ 
versions, and a binary float¬ 
ing-point numeric compari¬ 
son. The package also in¬ 
cludes a routine that converts 
ASCII strings to binary float¬ 
ing-point storage and vice 
versa. For the Radio Shack 
TRS-80 Models, I, III and 4; 
$69.95. Alphabit Communica¬ 
tions, 13349 Michigan Ave., 
Dearborn, MI 48126. 

Z80 and 8085 Interpreter 

allows any self-contained pro- 


Copylink-PC 

A communications 
package, Copylink-PC 
features XMODEM pro¬ 
tocol support, automatic 
dialing and redialing, 
on-line viewing of disk 
files, audible error 
prompts, and user- 
defined parameters. It 
supports direct-wire 
data transfers to over 30 


types of CP/M and MS- 
DOS formats at speeds 
of up to 19,200 bits per 
second. Works with vir¬ 
tually all Bell 103- and 
212-type modems. For 
the IBM PC and com¬ 
patibles; $99.95. U.S. 
Digital Corp., 5699-D, 
S.E. International Way, 
Milwaukie, OR 97222. 
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decimal rounding, numeric to 
string conversion with mask¬ 
ing, and automatic variable 
passing between program 
segments. It also supports 
random and serial files with 
as many as 65,535 records per 
file and 32,767 characters per 
record. For the IBM PC and 
compatibles, PCjr, and 8-bit 
CP/M-based systems; $395. 
Soft Gold Inc., Suite 466,3857 
Birch St., Newport Beach, 
CA 92660. 

C Compiler for the TRS-80 
64K Color Computer and the 

OS-9 operating system takes 
advantage of features of the 
6809 microprocessor. The 
6809’s stack-oriented instruc¬ 
tion set and versatile reper¬ 
toire of addressing modes are 
especially well suited for the 
C language; $99.95. Radio 
Shack, 1800 One Tandy 
Center, Fort Worth, TX 
76102. 

MS-BASIC Compiler gives 
programmers the advantages 
of working with a compiled 
language with the ease of use 
offered by a BASIC inter¬ 
preter. Together the inter¬ 
preter and compiler let you 
create, test, and modify pro¬ 
grams in an interactive mode 
and then compile the pro¬ 
gram to improve performance 
in the execution of the final 
version. For the TI Profes¬ 
sional and Portable com¬ 
puters running under the MS- 
DOS 1.1 or 2.1; $300. Texas 
Instruments, Data Systems 
Group, POB 402430, H-709, 
Dallas TX 75240. 


320K-byte drive and one hard 
disk; $100. Sure-Wing Sys¬ 
tems, POB 20008, Oakland, 
CA 94620. 


hfTools for Diskette Secur¬ 
ity helps you protect sensitive 
files and programs. A six- 
character password key 
safeguards such sensitive in¬ 
formation as personnel files, 
client lists, medical records, 
and financial plans. A disk’s 
key can be changed with each 
use. For the IBM PC and 
compatibles; $75. H-F Com¬ 
puting Services, 224 Old Or¬ 
chard Grove, Taronto, Ontario, 
Canada, M5M 2E5. 

VPM Math Pak helps Z80/ 

8080 assembly-language pro¬ 
grammers incorporate preci- 


gram that is designed to work 
with a Z80- or 8085-based 
computer to run on a Commo¬ 
dore 64. The system includes 
nine registers, 2K bytes of 
memory, and more than 200 
instructions. For the Commo¬ 
dore 64; $69.95. Softechnics, 
3212 Beacon Ave. S., Seattle, 
WA 98144. 


Languages_ 

Applications BASIC, an in¬ 
terpreted business-oriented 
language, features built-in 
ISAM structures, automatic 


Sure-Wing C Compiler is a 

full implementation of the C 
language as defined by Ker- 
nighan and Ritchie in The C 
Programming Language. 
Features include full floating 
point, I/O support library, all 
standard control structures, 
unions, and type definitions. 
Its two-pass compiler pro¬ 
duces files compatible with 
the PC-DOS linker. Assem¬ 
bled subroutines can be 
linked in and Called from C 
routines. Includes source code 
for library functions. For the 
IBM PC and XT, requires 
two 320K-byte drives or one 


Word Processing 

Scribe is a compact (3.2K- 
byte) word-processing pro¬ 
gram for two portable com¬ 
puters. Features include auto¬ 
matic paging and numbering; 
menu control; headers; 
printer control code support; 
standard formats for pica, 
elite, and micro-size type; and 
adjustable margins and in¬ 
dents, and file chaining. For 
the NEC PC-8201 and Radio 
Shack Model 100; $29.50. 
Chattanooga Systems Associ¬ 
ates, POB 22261, Chattanoo¬ 
ga, TN 37422. 

Select Bilingual: The 
Spanish/English Word Pro¬ 
cessor includes bilingual help 
screens, menus, and com¬ 
mands. It offers on-screen 
boldfacing and underlining, 
real-time paragraph justifica¬ 
tion, horizontal scrolling, and 
other text-formatting, print¬ 
ing, and editing features. Also 
included are a Spanish/Eng¬ 
lish spelling checker and mail¬ 
ing list merge/print function. 
For the IBM PC and compat¬ 
ibles; $395. Select Informa¬ 
tion Systems, 919 Sir Francis 
Drake Blvd., Kentfield, CA 
94904. 

Starpolish provides Wordstar 
users with on-screen boldface, 
underline, italics, and super- 
and subscript characters. It 
also extends Wordstar sup¬ 
port to a variety of popular 
dot-matrix printers, avoiding 
the problem of installing 
patches. For the IBM PC and 
Victor 9000; $95. TDI Sys¬ 
tems, Suite 33, 620 Hunger- 
ford Dr., Rockville, MD 20850. 

Word-Jr offers a full-screen 
text editor, global changes, 
block moves, help screens, 
function key support, and un¬ 
derlining and boldfacing. A 
built-in file merge capability 
is also included. For the IBM 
PCjr; $59. Micro Architect 
Inc., 6 Great Pines Ave., Bur¬ 
lington, MA 01803. ci 
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Choosing a Color for 
Monochrome CRTs 


Y ou’ve finally decided. After 
poring over computer maga¬ 
zines and questioning every¬ 
one you know who owns one, you’ve 
identified the one personal computer 
that seems to suit your needs. With 
an enormous sense of relief, you 
march confidently into the computer 
store ready to buy—all your deci¬ 
sions are made. Except for one. 

“Do you want green, white, or 
amber letters with your video dis¬ 
play?” the salesperson asks. At this 
point you realize still more questions 


stand between you and a personal 
computer. But don’t be dismayed- 
answers are available. When selec¬ 
ting the character color for a video 
display, you need to consider the 
kind of work you’ll be doing with 
your computer and where you’ll be 
doing it. But first let’s review the 
basics of video screens. 

The Cathode-Ray Tube 

When you look at a video screen, 
what you actually see is the front 
surface of a cathode-ray tube (CRT). 


This is the part of a video terminal 
responsible for displaying characters 
(see “Inside a CRT,” February 1984, 
page 128). 

If you know what makes a firefly’s 
tail light up, then you know how a 
CRT works: both fireflies and CRTs 
produce light by a process known as 
luminescence. In the case of the fire¬ 
fly, its tail contains a chemical pig¬ 
ment that glows whenever the insect 
transmits electric current to its tail. 
In the case of the CRT, the back sur¬ 
face of the screen is coated with a 
special substance, called phosphor, 
that emits light when it’s struck by 
an electron beam. Thus, the charac¬ 
ters displayed on the CRT are elec¬ 
tronically painted on the screen, 
with the phosphor serving as the 
pigment. 

Phosphors come in different types, 
and each type emits energy from a 
particular region of the light spec¬ 
trum. The color of the characters 
you see on the screen depends on 
the type of phosphor used. White 
letters are usually produced by a 
phosphor known as P4, green letters 
by a P31 phosphor (the one notable 
exception is the IBM PC, which uses 
P39), and amber letters by a P134 
phosphor. Any given monochrome 
CRT contains only one type of phos¬ 
phor, so all the letters appear the 
same color. 

But of the three phosphor types, 
is one preferable? Are the different 
colored phosphors equally easy to 
read? Tb answer these questions, we 
must turn our attention to the 
human eye. 


Illustration by Mark Fisher 
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The Eye’s Sensitivity 

Light consists of energy at various 
wavelengths, and it is the wave¬ 
length composition of light that de¬ 
termines the colors we see. For in¬ 
stance, light consisting of short 
wavelengths appears blue, and light 
consisting of long wavelengths ap¬ 
pears red. 

The human eye is not equally sen¬ 
sitive to all wavelengths of the light 
spectrum. When you look at light of 
different colors but of the same 
physical intensity (such as the colors 
of a rainbow), you’ll see that colors 
near the middle of the visible spec¬ 
trum appear brighter than those at 
the extremes. The eye is not very 
receptive to deep blue or deep red 
but is quite sensitive to the yellow- 
green region of the spectrum. 

The eye’s differential sensitivity to 
color has practical importance: for 
objects (such as letters on a video 
screen) to be most visible, they 
should be composed of wavelengths 
from the middle of the spectrum. 
White, green, and amber phosphors 
all generate light energy from this 
middle region. For a given intensity 
level, the green phosphor should ap¬ 
pear a little brighter than the white 
or amber because more of its light 
energy is concentrated near the part 
of the spectrum where our eyes are 
most sensitive. This is of little con¬ 
cern, however, because all monitors 
include a brightness control that lets 
you adjust the intensity of the dis¬ 
play to a comfortable level. 

Acuity and Color 

Color also influences our ability to 
distinguish letters from one another. 
For instance, discriminating the 
word “how” from “now” requires be¬ 
ing able to distinguish “h” from “n.” 
This kind of discrimination involves 
what is known as visual acuity , the 
ability to see fine detail. If you view 
this page from a distance of 10 feet, 
you’ll have difficulty discriminating 
the small, closely spaced letters. 
Your acuity, in other words, limits 
the ease with which you are able to 
read. 

Tb achieve good acuity, your eye 
must form a sharp, well-focused im¬ 


age on your retina. The eye’s lens, an 
automatic focusing mechanism, con¬ 
tinuously strives to keep the image 
of whatever you’re looking at in 
focus. However, it is optically im¬ 
possible for the eye to bring all 
wavelengths of light into sharp focus 
at the same time, a limitation known 
as chromatic aberration. This op¬ 
tical limitation usually goes un¬ 
noticed, but if words were made up 
of letters of different colors, some 
letters might appear slightly blurred 
in comparison to others. (This is, in 
fact, one of the problems encoun¬ 
tered with color monitors.) 

But because the letters on a mono¬ 
chrome CRT don’t differ from one 
another in color, do we need to think 
about chromatic aberration when 
selecting a phosphor type? Under 
most circumstances the answer is 
no. However, you should be aware 
that of the characters produced by 
the three phosphor types, white let¬ 
ters are the most susceptible to the 
effects of chromatic aberration. 
White light consists of wavelengths 
from the entire spectrum, which 
means that white letters are made 
up of a wide range of wavelengths. 
Because your eye has difficulty 
maintaining sharp focus on a range 
of wavelengths, the potential for blur 
is greatest with white letters. 

When you’re working under nor¬ 
mal levels of illumination, this does 
not pose a problem. Under these 
conditions, the pupil of the eye will 
improve the focus by constricting, 
thus preventing light from passing 
through the peripheral portions of 
the lens where chromatic aberration 
is greater. But under dim illumina¬ 
tion, your eye’s pupil dilates and no 
longer counteracts the blur caused 
by chromatic aberration. So if you 
anticipate working at a video ter¬ 
minal for long periods in dim illumi¬ 
nations, you should think seriously 
about choosing either a green or 
amber display. 

Chromatic aberration isn’t the 
only way color influences your visual 
acuity. Even with sharply focused 
letters, acuity is somewhat poorer 
for blue characters than it is for 
green or orange ones. (Incidentally, 


this is one reason that road signs 
printed with blue letters might be 
more difficult to read, especially at 
night.) And again, it’s the white 
letters—with their bluish hue—that 
could conceivably pose problems. 
However, white letters would have 
to be quite small and closely spaced 
before reading would be hindered. 
Assuming you’re going to be work¬ 
ing about arm’s length from the 
video display, you should have no 
trouble distinguishing the displayed 
characters regardless of whether 
they are green, amber, or white. 

Where You Work 

The eye’s sensitivity can be altered 
by prolonged exposure to a par¬ 
ticular color. Suppose, for example, 
that you stare for a minute or so at 
a green wall. The receptors in your 
eye responsive to that color will tem¬ 
porarily lose some of their sensitiv¬ 
ity, and as a result you’ll find it more 
difficult to see green objects. This 
phenomenon, called color adapta¬ 
tion, occurs whenever you look for 
any length of time at one color. So 
if your office is dominated by green, 
white, or orange, it’s best to avoid 
that color when selecting the color 
displayed by a video terminal. 

Also, you should think about the 
source of lighting in the room where 
you’ll be working. The light from flu¬ 
orescent bulbs tends to have a bluish 
hue, while the light from tungsten 
bulbs appears slightly more yellow¬ 
ish. All other things being equal, 
white letters have a bit more con¬ 
trast when viewed under tungsten 
light, and amber and green letters 
fare better under fluorescent light. 
These effects are so small, though, 
that you shouldn’t use this as a real 
criterion. 

While on the subject of adaptation, 
let me mention a harmless color il¬ 
lusion that you might experience 
after working at a video terminal 
displaying either green or amber 
characters. Several unsuspecting 
victims, including my wife, described 
this illusion to me. My wife had 
spent the better part of an afternoon 
writing a program using a terminal 
with green characters. During a 


176 September 1984 Popular Computing 











































. i We don’t care 
which computer you own. 

Well help you 
get the most out of it 



entertainment at your fingertips. 

To learn more about CompuServe, call 
toll-free, 800-848-8199, for an illustrated 
guide to the CompuServe Information 
Service. The videotex service for you, no 
matter which computer you own. 

CompuServe 

Consumer Information Service. P O Hox ;»n; • i * 

5000 Arlington Centre Blvd., Columbus. < )l M i.-.-n 

800-848-8199 mohtocniiHM- i'./umh■ 

An H&R Block Company 


CompuServe puts a world of information, communications, an 

CompuServe is the easy to use videotex sophisticated financial data. Plus a 
service designed for the personal 
computer user and managed by the com¬ 
munications professionals who provide 
business information services to over one 
fourth of the FORTUNE 500 companies. 

Subscribers get a wealth of useful, 
profitable, or just plain interesting infor¬ 
mation like national news wires, electronic 
banking and shop at home services, and 


communications network for electronic 
mail, a bulletin board for selling, swap¬ 
ping, and personal notices and a multi¬ 
channel CB simulator. 

You get games on CompuServe, too. 
Classic puzzlers, educational, sports and 
adventure games and fantastic space 
games featuring MegaWars, the “ultimati 
computer conflict!’ 


Circle 17 on inquiry card. 










RANDOM ACCESS 


break, she was surprised to see that 
chalk marks that previously looked 
white on a blackboard now appeared 
distinctly pink. What she had unwit¬ 
tingly discovered was the McCul¬ 
lough effect, a color illusion de¬ 
scribed by psychologist Celeste 
McCullough in 1965. If you stare at 
a set of lines of a particular color for 
several minutes, white lines of the 
same width will appear colored. The 
illusory color depends on the color 
of the lines you stared at. If you 
stare at green lines, the white lines 
will appear slightly red; if you stare 
at red lines, the white lines will ap¬ 
pear slightly green. 

Staring at a video terminal with 
colored letters, as many of us do, 
creates just the right conditions for 
generating the McCullough effect. 
For me, video displays with green 
letters produce a more vivid after¬ 
effect than displays with amber let¬ 
ters. And some individuals seem im¬ 
mune to the illusion altogether. In 
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any event, the illusion is harmless 
and dissipates with time. In fact, 
playing with the McCullough effect 
can provide a welcome break from 
the drudgery of working at a video 
terminal. 

Your Task 

Most of us use personal computers 
for word processing, financial analy¬ 
sis, or data storage and retrieval. 
For these chores it makes little dif¬ 
ference whether we use video ter¬ 
minals with amber, green, or white 
characters. 

However, for some applications 
character color can be crucial. For 
instance, if your work entails photo¬ 
graphing alphanumeric or graphic 
information directly from the screen, 
you should consider selecting a ter¬ 
minal whose CRT uses the white, P4 
phosphor. Unlike your eye, most 
types of photographic film are quite 
sensitive to blue light. And of the 
three available types of phosphor, 
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the P4 contains more energy in the 
blue region of the light spectrum. 
Because it more closely matches the 
light sensitivity of film, this phos¬ 
phor may give you better results for 
photographic work. 

Perhaps you intend to program 
your computer to generate displays 
depicting lots of action, such as a 
video game. For applications involv¬ 
ing this sort of animation, you might 
need to erase one set of characters 
before displaying the next set. To ac¬ 
complish this you’ll be better off 
with a CRT that uses green charac¬ 
ters; the green P31 phosphor has a 
very short persistence, meaning that 
the green characters fade quickly 
from the screen. 

Finally, consider whether you’ll be 
wearing tinted glasses or contact 
lenses while working at the com¬ 
puter. If so, select the phosphor color 
that most closely matches the color 
of the tint—this will yield brighter, 
more distinct letters. 

Aesthetic Considerations 

In the final analysis, your decision 
may boil down to which phosphor 
type produces the color that is most 
“pleasing” to you. Don’t feel foolish 
letting personal preference color 
your decision—we all have favorite 
colors, and it makes sense to select 
one that we like. After all, you’ll 
probably spend lots of time at the 
terminal, so why not enjoy the color 
you’re looking at? 

And don’t be concerned about the 
possible emotional consequences of 
looking at one color or another. I’m 
aware of no scientific evidence show¬ 
ing that letter color influences mood. 
If you get angry during a session at 
the terminal, blame yourself or the 
computer, not the color of the char¬ 
acters. 

One final note. A video monitor is 
one of the cheaper components in¬ 
volved in purchasing a personal com¬ 
puter. If after working with one par¬ 
ticular screen color you regret your 
original decision, consider trading in 
your video monitor for one with a 
different CRT. Screen color, after all, 
should not be a “terminal” decision. 

—Randolph Blake 
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When Background 
Software Intrudes 


W e’ve heard a great deal of 
talk lately about so-called 
multitasking systems that 
enable microcomputers to perform 
several operations simultaneously. 
While these may well be the wave of 
the future, many of us with today’s 
technology have discovered that 
even standard single-tasking operat¬ 
ing systems such as CP/M or MS- 
DOS can take advantage of certain 
programs especially designed to run 
“in the background” at the same 
time that input-oriented applications 
are running in a more active mode. 

Background software such as 
RAM-disk programs, print spoolers, 
and keyboard enhancers can go a 
long way toward making computers 
faster and easier to use, but because 
the operating system is essentially 
unaware of their existence, problems 
can arise. While most background 
programs have been designed to 
work in concert with popular appli¬ 
cations software, occasionally an ap¬ 
plications program will do some¬ 
thing that stymies the background 
software and causes a conflict. 

For instance, when I tried to run 
Microsoft Word on my IBM Personal 
Computer with Rosesoft’s Prokey 
keyboard enhancer in the back¬ 
ground, the system froze at the 
moment I began to use the Microsoft 
mouse. Anticipating that the back¬ 
ground program could be part of the 
problem, I called Rosesoft to see if 
the company had any insights. 

David Rose, the author of Prokey, 
had a ready answer. He explained 
that the problem occurs because 
Microsoft Word uses the PC’s key¬ 
board buffer to store commands for 
the mouse. Prokey gets very con¬ 
fused when it tries to read these 
mouse commands from the keyboard 
buffer, and the system freezes. He 
added that his company and Micro¬ 
soft are working on the problem and 
that it would probably be resolved 
in version 3.1 of Prokey. 


Excuse the Interruption 

Background programs can also 
fight with other background pro¬ 
grams. For instance, an early version 
of Prokey just couldn’t get along 
with Qspool, the popular print- 
buffer program from Quadram Corp. 
The root of this incompatibility, ac¬ 
cording to Rose* involved the IBM 
PC’s “interrupts.” 

An interrupt is a special control 
signal that allows a piece of periph¬ 
eral equipment, such as a keyboard 
or a disk drive, to get the central 
processor’s attention. Programmers 
who write background programs 
often insert little detours in the path 
taken by an interrupt. Prokey, in 
particular, jumps into action when¬ 
ever it sees a keyboard interrupt. 


But what if another background pro 
gram also responds to the same 
interrupt? 

A programming technique called 
“daisy chaining” was developed to 
avoid conflicts over the use of inter¬ 
rupts by passing the necessary sig¬ 
nals along to each program in turn. 
Properly implemented, this tech¬ 
nique should accommodate more 
than one background program. 
What happened with Prokey and 
Qspool, then? 

Prokey’s conflict with Qspool oc¬ 
curred, Rose said, because the print 
spooler didn’t completely follow the 
rules. It changed some of the data 
passed along the daisy chain, and 
Prokey was programmed to quit 
working if it saw unexpected data. 
Later versions of Prokey ignore un¬ 
expected data and thus resolve this 
particular incompatibility. 

Rose hopes that future versions of 
the PC-DOS operating system will 
include a mechanism for making 



_ ll yegs 

FREE CATALOG!' 

SAVE __ 

MOISEY 

on Computer ^ 

Supplies from NEBS. 

NEBS is a leader in providing small businesses with — 
hundreds of low-priced, top quality computer products: 

• Continuous Checks, Statements • Diskettes • Ribbons 
Invoices and Letterheads • Furniture • Accessories 

Keep your computer running smoothly and profitably. 

Call Toll Free 1-800-325-1117 for your FREE NEBS Computer Forms Catalog 
or complete and return the coupon below. 

Q I Name mtmm m—m mmmm mmmm in* mmm 

w _ __ , £ I 

*A/eflSj * | Title ‘-§ 

— - | Company Name ^ 

NEBS Computer Forms I c. , --- 

12 South Street I street Address 

Townsend, MA 01469 j ^ . - 

Attn: Customer Service ^' 111 


September 19H4 Populur i Inp I hi 






























RANDOM ACUt tt 


sure that programs in the back¬ 
ground behave themselves, but in 
the meantime, here's some advice for 
you if you suspect that your pro¬ 
grams are fighting among them¬ 
selves. First, try to isolate the prob¬ 
lem. Remove programs from the sys¬ 
tem one by one until you can deter¬ 
mine which two aren't getting along. 
Then, describe the problem to the 
manufacturer, who may be able to 
give you a quick fix that will circum¬ 
vent the conflict. If the problem is 
more complex, the manufacturer 
should be alerted so that future ver¬ 


sions of the program can take the 
problem into account. 

Perhaps the best medicine, 
though, is prevention. If you have 
some favorite background programs, 
take them down to the computer 
store and try them with any new 
program you're thinking of adding to 
your library. Similarly, check out 
your favorite applications programs 
with any new background software 
you're considering. You'll be re¬ 
warded with a system that really can 
do more than one thing at a time. 

—Dara Pearlman 


Computers That Can Do 
Two Things at Once 


O ne department manager m a 
large manufacturing com¬ 
pany uses the multitasking 
capabilities of his personal computer 
to combine processing jobs at the 
busiest time of the day—late after¬ 
noon. While his computer sorts a 
major inventory database in “back¬ 
ground” mode, the manager can up¬ 
date personal calendar items at the 
same time, saving the BO minutes he 
used to spend each afternoon pre¬ 
paring for the next day. 

An owner of a small but growing 
retail business relies on concurrent¬ 
processing to get “twice the comput¬ 
ing” out of a single personal com¬ 
puter that already works more than 
eight hours each workday. 

Whether used for personal conve¬ 
nience, as in the first example, or for 
boosting productivity, as in the sec¬ 
ond, the multitasking or concurrent 
processing features of personal com¬ 
puters can offer significant improve¬ 
ments in performance for many of 
today’s business users. While the 
potential for concurrent processing 
should not be the prime reason 
someone selects a particular per- 

Rick Hunteman is manager of personal computer 
marketing for Xerox Corp. 


sonal computer, once basic hardware 
and software objectives are met it 
could become a key factor. Not only 
can concurrency save time and, in 
the case of the small-business owner, 
money, but it can also pay more sub¬ 
tle dividends by giving easier access 
to software that otherwise might be 
wasted. 

Degrees of Concurrency 

In general, concurrent processing 
is a feature of larger computers that 
is rapidly finding its way to many of 
today’s relatively inexpensive busi¬ 
ness microcomputers. Basically, con¬ 
current processing means doing two 
things at once, whether it’s two (or 
more) users accessing the same com¬ 
puter in timesharing style or a 
single user performing two applica¬ 
tions at once. In either case you’re 
getting greater performance from 
your equipment, but you’re not get¬ 
ting it for nothing. Concurrent pro¬ 
cessing requires added computer re¬ 
sources in either software or hard¬ 
ware. Also, because each of the sev¬ 
eral ways of achieving concurrent 
operations has its own specific ad¬ 
vantages and disadvantages, it’s best 
to evaluate alternatives in light of 


real application needs. 

The simplest method of concur¬ 
rent processing has more than one 
person accessing the same program 
under a multiuser operating system 
such as MP/M or Unix. In such a 
scheme the operating system appor¬ 
tions internal resources—including 
the central processor, system mem¬ 
ory, and input/output operations— 
between or among two or more 
simultaneous users. The multiuser 
operating system resolves any con¬ 
flicts, such as attempts to access the 
same record at the same time. Al¬ 
though it seems as though each user 
is working with a dedicated machine, 
the computer is actually dividing its 
processing time among all users. As 
a result, if one user’s program sud¬ 
denly calls for extremely heavy pro¬ 
cessing, the other users may find 
their response times dramatically 
slowed. 

But a different approach to con¬ 
currency, often called multitasking, 
is likely to be more widely used. 
Multitasking allows a single user to 
run two different applications on the 
same machine at the same time Self- 
contained chores such as batch up¬ 
dates or communications transmis¬ 
sions are handled in a background 
mode while more interactive, input- 
oriented tasks are done in the fore¬ 
ground. In a small manufacturing 
business, for example, such a system 
would let you sort and update per¬ 
sonnel files in the background while 
you process customer orders or run 
parts-tracking applications. 

Concurrent CP/M, a multitasking 
version of CP/M-86, is a recently in¬ 
troduced operating system that can 
process as many as four programs at 
once in multitasking fashion. MS- 
DOS, still a single-user, single-task¬ 
ing operating system, may soon add 
multitasking features in order to 
compete with Concurrent CP/M. 

Hardware Solutions 

Both multiuser and multitasking 
operating systems are software- 
based solutions that deal with the 
problems generated by contending 
users. They depend on administra¬ 
tive-type software to manage and ar- 
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bitrate among conflicting users or 
program requests for processing 
time, and they require greater re¬ 
sources for the added “traffic cop” 
functions. The disadvantage in¬ 
herent in both approaches, however, 
is one of limited hardware: whenever 
one user or program makes inor¬ 
dinate demands on the central pro¬ 
cessor, other contending users or 
programs suffer delays. 

The newest personal computers 
are therefore putting concurrent 
processing capabilities into hard¬ 
ware. With the costs of hardware 
continuing to drop, multiprocessor 
architectures are gaining in popu¬ 
larity. "typical implementations fea¬ 
ture side-by-side 8- and 16-bit pro¬ 
cessors to handle the load of con¬ 
tending users or programs. 

More advanced multiprocessor de¬ 
signs go a step further by letting the 
user determine at all times which 
processor should be used for each 
specific application. This selection 
can be dictated by the software avail¬ 
able or by the level of processing 
power a given application requires. 

The difference between these two 
approaches is important. The more 
limited approach utilizes dual pro¬ 
cessors but does not let you directly 
select which processor will handle 
which application. These systems 
typically dedicate the 8-bit processor 
to input/output operations and re¬ 
quire all normal word- and data- 
processing applications to go 
through the 16-bit processor. 

The second approach, in which any 
application may be processed by 
either chip, is far more flexible and 
often more cost-effective. The user 
decides which processor is more ap¬ 
propriate for each application, thus 
putting processing power to its best 
use at all times. 

For example, in word-processing 
applications involving documents 
typically no longer than 8 or 10 
pages and processing speeds limited 
to the operator’s keyboard input, an 
8-bit processor will do the job just 
as quickly as a 16-bit unit. But if 
documents are longer than 10 pages, 
the 8-bit processor will begin to get 
bogged down in swapping files from | 


disk to internal memory. For such 
word-processing jobs, the 16-bit pro¬ 
cessor is likely to be more cost- 
effective. 

Users of advanced dual-processor 
microcomputers can therefore 
closely tailor their systems to exact 
application needs. They can fre¬ 
quently make use of existing 8-bit 
applications programs but still have 
16-bit number-crunching power 
where it’s most useful. A user who 
typically works with short docu¬ 
ments may run a less expensive 8-bit 
word-processing program, for in¬ 
stance, while putting the more de¬ 
manding spreadsheet applications 
on the 16-bit side of the personal 
computer. 

The flexibility of controllable dual¬ 
processor concurrency adds a new 
dimension to business computing, 
for it puts the user in a very power¬ 
ful position. Indeed, the user of such 
a system becomes a human interface 
between applications, introducing a 


level of specificity and responsive 
ness that cannot be achieved by re 
lying on machines alone to carry out 
predefined tasks. For example, a 
manufacturing manager might use 
an 8-bit program to access inventory 
data from a large computer while 
processing a “what if” manpower 
model on the 16-bit side. As the in¬ 
ventory data becomes known, or 
even as it changes, the manager can 
plug new numbers or insights into 
the manpower model to get more 
specific, and more useful, results. 

This enhanced level of interactiv¬ 
ity gives the user a much greater 
degree of creative freedom and spon¬ 
taneity than is possible in a more 
straightforward serial environment. 
Such a system demonstrates what 
computing should be-not a machine 
taking over routine tasks, but rather 
a human-machine collaboration that 
will yield results beyond the poten¬ 
tial of either one alone. 

—Rick Hunteman 



Business as Usual? 


ir * 


Business as usual these days means _ 

• computer that’s up and “humming!’ 

But if your computer were stolen or 
damaged, you wouldn’t have busi¬ 
ness as usual. 

YOU’D HAVE TROUBLE! 

You can get fast replacement 
for your entire system and be back in 
business in a hurry by protecting 
your computer with SAFEWARE Per¬ 
sonal Computer Insurance. It’s the only 
coverage designed specifically for per- _ 

sonal computers used for business 


(Not without 
your computer 
it wouldn’t be.) 


— in your office, shop or home 
SAFEWARE protects ALL 
hardware, ALL purchased software 
and ALL media against theft, acci¬ 
dental damage, natural disaster, 
power surge, etc., regardless of use, 
after a low $50 deductible. 


Ht— 


—-i 


Fast, courteous claims handling prevents 
*, y°ur losing valuable business computing 
time. 

i' Find the premium price for the 
coverage you need listed in the table be- 
• j low, available for as low as $35 per 
i • year Fill in the coupon today. Your 
lj coverage will begin as soon as your 
i'j payment is accepted. Or, for even 
',} faster coverage, call our toll-free 
number. 

1 - 800 - 848-3469 

(In Ohio call 1-6141262-0559) 

Phones open 8 a. m. to 8 p. m. 

Monday through Saturday 



Total Hardware, Media & 
Software System Value 

Annual 

Premium 

Up to$ 2,000 

$ 35 

$ 2,001-$ 5,000 

$ 60 

$ 5,001-$ 8,000 

$ 75 

$ 8,001-$11,000 

$ 90 

$11,00l-$14,000 

$105 


Mail to: SAFEWARE, P.O. Box 02211, Columbus. OH 43202. 

Before I’m out of business, 

please issue my SAFEWARE Insurance Coverage. 

Name- 


Call toll-free for rates on higher coverage. 

Coverage differs in Texas. 

It is an underwriting requirement that you 
insure your system for its full value. 
Cal! for student rates. 


Street- 
City_ 


-State- 


System value $_ 
Card #__ 


-Zip- 


-□Check Enclosed □ VISA □ MasterCard 
---Exp. Date_ 


Signature- 

No risk. You may return contract for full refund within 10 days. ( overage-, 
and units are subject to the terms, conditions and exclusions in the cnnliii 
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recreational computing 


A Taxing Problem 


by Michael W. Ecker 



nacci numbers will get closer and 
closer to 1.618 ... In fact, the exact 
value is the number (1 + v 5)/2. This 
number is called the golden mean. 

You might enjoy an experiment to 
follow up with what happens with 
other Fibonacci-like sequences. Sup¬ 
pose, for instance, that you start 
with F(0)=3 and F(l)=4. The next 
few numbers are then 7, 11, 18, 29, 
and so on. Does the ratio of these 
consecutive terms approach some 
number? Is it a new number or the 
same one? What would happen if you 
were to use really bizarre choices 
for the first two numbers in the 
sequence, say F(0) = 10000 and 
F(l)= — .001? □ 


W e all know that the federal 
income tax in the United 
States is supposed to be a 
progressive one in the sense that the 
more you earn, the higher the rate 
you pay. Not only do you pay more 
in actual dollars, but the percentage 
also increases. Suppose that the tax 
law were amended so that there 
were no deductions, and you just 
paid a kind of flat, but progressive 
tax. In other words, for as many 
thousands of dollars that you might 
earn, you would pay that percent in 
taxes. For instance, earning $10,000 
would put you in the 10% bracket; 
earning $90,000 would place you in 

10 PRINT "Fibonacci Numbers" 

20 PRINT 

30 INPUT "Stop after which term 
(n>2) "?MX 

40 IF MX<2 THEN MX=2 
50 PRINT 

60 PRINT "Term" TAB(8) "Fib.Value 
TAB(20) "F(n)/F(n-1)" 

70 F0=0: REM First term of series 
80 Fl=l: REM Second term of series 
90 PRINT 0 ?TAB( 10);F0 ;TAB( 22 ) ; "N/A" 

100 PRINT 1;TAB(10);Fl;TAB(22);"N/A" 

110 FOR N=2 TO MX: REM n=current term 
number 

120 F=F0+F1: REM Current term of series 
130 FR=F/F1: REM Ratio of current to 
previous 
140 F0=F1 
150 F1=F 

160 PRINT N;TAB(10);F;TAB(22);FR 
170 NEXT N 


Listing of Fibonacci sequence program. 


the 90% bracket. If you could gross 
any amount under this scenario, how 
much in earnings would leave you 
with the greatest net income? 

At first glance, you might think 
that higher is better, but the tax bite 
gets awfully big up there. In fact, 
there is a limit beyond which you get 
nothing. Okay, see if you can handle 
this by computer. You might also 
consider the variation in which the 
percent is equal to the square root 
of the number of thousands. What is 
the optimal gross income then? 

A Bee’s Family Tree 

Recall from last month that if we 
look at the diagram of the male bee’s 
family tree under the conditions de¬ 
scribed, we find that the numbers of 
bees in each generation are 1, 1, 2, 
3, 5, 8, 13, and so on. This series of 
numbers is called the Fibonacci se¬ 
quence, where each number is the 
sum of the previous two numbers in 
the sequence. The program listed at 
left gives the number of bees in each 
generation, that is, the Fibonacci 
numbers. 

As you can see in the sample run 
(right), the numbers get quite large, 
and the ratios of consecutive Fibo- 


Editor’s Note: Next month Dr. Ecker 
will provide a solution to the income tax 
problem as well as present a new recrea¬ 
tional puzzle to solve with your com¬ 
puter. In the meantime please send com¬ 
ments, questions, solutions, and sugges¬ 
tions to Dr. Michael W. Ecker, Contrib¬ 
uting Editor, Popular Computing , 129 
Carol Dr., Clarks Summit, PA 18411. In¬ 
dividual replies will be given if you in¬ 
clude a large, self-addressed, stamped 
envelope. 


Contributing editor Dr. Michael W. Ecker is Assis¬ 
tant Professor of Mathematics at Worthington 
Scranton Campus, Pennsylvania State University. 

>RUN 

Fibonacci Numbers 


Stop after which term 

(n>2) ? 14 

Term 

Fib.Value F(n)/F(n-1) 

0 

0 

N/A 

1 

1 

N/A 

2 

1 

1 

3 

2 

2 

4 

3 

1.5 

5 

5 

1.66667 

6 

8 

1.6 

7 

13 

1.625 

8 

21 

1.61538 

9 

34 

1.61905 

10 

55 

1 .-617 65 

11 

89 

1.61818 

12 

144 

1.61798 

13 

233 

1.61806 

14 

Ready 

377 

1.61803 

Sample run of the program. 
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When you visit your dealer and 
ipare the Princeton iBM-compat- 
HX-i 2 side-by-side with the IBM 
>r monitor, your eyes will see the 
i erence. 

The HX-12 gives you higher resolu- 
( land finer dot pitch (.31 mm) than 

i IBM 5153’s medium resolution 
i mm) for a cleaner, sharper image. 

Compare our full range of colors 
■ J our crisp whites without red 
ed. You'll also see a difference in 


our non-glare screen—a feature your 
eyes will really appreciate in a long 
work session. 

The Princeton HX-12 comes with a 
cable that plugs directly into the IBM 
PC, ready to burst forth Into 16 
superb colors. All at a suggested retail 
price ($695) that’s a pleasure for sore 
eyes and overworked budgets. 

Apple lie users: call us to learn 
how you, too, can now enjoy the vis¬ 
ible superiority of the Princeton 
HX-12. 


Ask your local dealer fora demon 
stration and let your eyes decide i x 
call us at 800-221 -1490 for more Int< >r 
matlon and the name of your noar o .t 
dealer. 

if you're ready to move up to 
color, graduate to the Princeton 
HX-12. It's right at the head of Its class. 

Princeton 

Graphic 

Systems 

1101-1 state Road Princeton New Jersey 08540 
609 683-1660 TIX:68S7009 PCS Prin 
800-221-1490 

Circle 69 on inquiry card 
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HIGH RESOLUTION RGB COLOR MONITOR 
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GUIDE TO 

COMPUTER 


Move over. Asteroids. Look out, Donkey 
Kong. Here comes a whole new generation 
of computer fun! The personal computer is 
rapidly becoming the home entertainment 
center for a lot more than just games requir¬ 
ing quick reflexes. There’s self-improvement 
software to control your weight, improve 
your golf, simulate flying your plane and 
there’s hobby software for weavers, 
geneologists, philatelists and those who’d 
rather fight World War III at home. In the 
GUIDE TO COMPUTER FUN, Popular 
Computing takes a look at this phenomenon 
— from the converging technologies in 
music, art and graphics, to the hype of the 
software superstar. 


The Popular Computing reader is keeping 
up with these new developments in games, 
entertainment, recreation and just plain fun. 
The GUIDE’S mid-November sale date is 
perfectly timed for the last — and best — 
sales quarter of the year. And we know our 
readers intend to buy! So, advertise in the 
GUIDE TO COMPUTER FUN and watch 
your sales take off. 

To reserve your advertising space, call 
your local advertising salesperson or Bill 
Boyle, Director of Marketing and Sales, at 

(603) 924-9281. 

Closing Date: 9/13/84 
On Sale Date: mid-November 


POPULAR COMPUTING GUIDES 
Targeting New Directions. 































































































































































































m Hands 


Learning by 
doing... that’s the 
hands-on 
approach. 

Luehrmann and Peckham have proven 
that the best and fastest way to acquire 
programming skills is to jump right in 
and perform them. That’s why their suc¬ 
cessful manuals emphasize programm¬ 
ing activities rather than theory. 

Requiring a minimal background in 
mathematics, these books give you ac- 
tual experience on the computer to help 
you better understand the workings of 
the computer as well as enable you to 
write useful programs. 

Whether you need to learn program¬ 
ming for your business or 
personal needs, the Hands-On 
Series is the perfect place to f" 
start. I 


Also from Luehrmann and 
Peckham... 

COM p UTER UJ ERACY SURVIVAL KIT: For 

the Apple II, lie Family of Computers 
This book gives you the factual knowledge and 
technical information needed to deal with the 
computer revolution. Using the “hands-on” 
method, the book enables you to solve problems 
with computers in work and everyday life. It 
comes with a diskette of sample programs. 

A student version of Computer Literacy is also 
ava lable Contact McGraw Hill Webster Division for 
further information. 

Plus a clear two-disk introduction to 
the IBM/PC... 

MY COMPUTER GUIDE: An Introduction to the 
IBM PC 

By HYPERGRAPHICS Corporation 


Clip and mail to: 


people have 
learned pro¬ 
gramming using 
the Luehrmann- 
Peckham 
Hands-On 
Method. Seize 
this opportunity 
to order your 
manuals now! 


McGraw-Hill 
Book Company 

1221 Avenue of the 
Americas 
New York, N.Y. 10020 


And whatever microcom¬ 
puter you use, Luehrmann 
and Peckham have a 
manual tailored to the par¬ 
ticular needs of your 
machine. 


Commodore 64 and PET are 
trademarks of Commodore Business 
Machines, Inc. TRS-80 is a registered 
trademark of Radio Shack, a division 
of Tandy Corporation. Tl 99/4A is a 
trademark of Texas Instruments. IBM 
if a re 9* s t®red trade-mark of Interna¬ 
tional Business Machines. Apple and 
Apple II are registered trademarks of 
Apple Computer Inc. Atari is a 
registered trademark of Atari, Inc., a 
Warner Communications Company. 

Circle 50 on inquiry card. 


McGraw-Hill Book Company 

P.O. Box 400 1 

Hightstown, NJ 08520 

Name_ 

Address_Apt_ 

City __ 

State_zip_ 

□ My check, including sales tax, is enclosed. 
Charge my □ VISA □ MASTERCARD 

Exp. Date_ 

Card No.__ 

Signature__ 

Date ____ 

Offer good in USA only. 


Bonk’f-nr^n'i S „ t „ a S COmpan ^ request ' Check Payable to McGraw-Hill 
K Pr i ce n £ ubject t0 change without notice McGraw- 
Hill does not ship to P.O. Boxes. Disks are not returnable 

Please send me: 


□ Hands-On Basic: Commodore (0-07-049154-2) $22.00 

□ Hands-On Basic: Tl 99/4A (0-07-049155-0) $22.00 

□ Hands-On Basic: TRS-80 (0-07-049159-3) $22.00 

□ Hands-On Basic: Atari (0-07-049194-1) $ 19.95 

□ Hands-On Basic: IBM/PC (0-07-049178-X) $19.95 

□ Hands-On Basic: PET (0-07-049157-7) $ 19.95 

□ Basic: A Hands-On Meth, 2e (0-07-049160-7) $19.95 

□ Hands-On Basic: Apple II (0-07-049179-8) $ 19.95 

□ Apple Pascal (0-07-049171-2) $22.00 

□ Comput Lit Survival Kit (0-07-049206-9) $29.9.5 

□ My Computer Guide (0-07-031740-2) $ 49.95 
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Don’t get married 
to a computer 

until you’ve had a meaningful relationship. 


B efore you buy a personal business com¬ 
puter, consider renting from General 
Electric. After all, renting from GE is the 
ideal way to stay up-to-date with fast 
moving personal computer technology. 
It also makes good business sense. That’s 
because you’ll never have to foot the 
bill for upkeep and repair. And come tax 
time, your company can write off the 
full rental expense. 

User-Friendly PC Rental 

GE makes it easy for you to meet 
your PC rental needs. We offer personal 
computers from virtually every leading 
manufacturer such as Hewlett Packard, 


Apple, DEC and IBM. Our Rental 
Specialists will help you choose the one 
that’s right for you. They’ll also assist you 
in selecting the combination of hardware, 
software and peripherals that best meets 
your short or long term needs. 

Dial Toll Free 1 800-GE RENTS 

For a complete rental package 
tailored to suit your business, financial, 
or word processing requirements, simply 
dial toll free 1 -800-GE-RENTS. Your call 
will be automatically directed to the GE 
rental center nearest you. 

So get acquainted with the many 
advantages of PC rental—call GE today. 

Circle 35 on inquiry card. 


PC Rental Made Easy. 


JENERAL ELECTRIC COMPANY • Instrumentation and Computer Service Dept. • QUICK-RENTAL® Service* 1 River Road* Building 6* Schenectady, NY 12345 

— -- —-- ” " ~ ~ t nf Oneral Electric Company 





















The Apple House 

Take control of your home with your Apple II 



The Apple House 

John Blankenship 
Prentice-Hall 

Englewood Cliffs, NJ, 1984 
153 pages, hardcover $22.95 
softcover $14.95 

Reviewed by Cathryn Baskin 

Are you tired of stumbling into a 
dark kitchen with your arms full of 
groceries, trying to nudge the light 
switch on? Do you vow when the oil 
bill arrives to turn the thermostat 
down at night but then forget all 
about it? 

All those nodding their heads 
affirmatively will want to read The 
Apple House. Not content to rele¬ 
gate his Apple II to the trivial role 
of gamesmaster or checkbook bal¬ 
ancer, John Blankenship decided to 
put his computer in charge of his 
house. In The Apple House he pre¬ 
sents a practical version of his com¬ 
puterized home-control system for 
readers seriously interested in ex¬ 
panding the usefulness of their com¬ 
puters or just curious about what I 
home control really means. 

If you’re well versed in electronics 
and programming, the book can 
start you on your way to a com¬ 
puterized home. But if you lack ex¬ 
perience in these areas, reading this 
book will not tell you all you need to 
know about the hardware and soft¬ 
ware necessary to set up a home- 
control system. What the book will 
do is give you a good idea of what’s 
possible and what it involves. In fact, 
one of the strengths of The Apple 


House is that it realistically de¬ 
scribes the complexity of a project 
yet gives you the sense that you can 
successfully tackle the job. 

Blankenship’s home-control system 
performs five major functions: it re¬ 
sponds to your verbal commands via 
wireless microphones placed strate¬ 
gically throughout the house; it acts 
as an intelligent phone-answering 
system, answering and recording 
messages, automatically dialing 
numbers, and responding to remote 
calls and commands to the system; 
it manages security, watching for 
movement outside and inside the 
home and automatically dialing the 
police or neighbors if it detects an 
intruder, it carries out a predeter¬ 
mined series of events that you want I 


done on a regular schedule; and it 
tracks the movement of people in¬ 
side the house so it can determine 
when to turn lights on and off. 

Tb get your Apple II to do all those 
things, you’ll need quite a selection 
of peripherals and other devices. For 
readers who are less prone to tinker¬ 
ing than himself, Blankenship has 
designed a system based almost en¬ 
tirely on off-the-shelf hardware. 
Equipment required includes a 
voice-recognition unit, wireless mi 
crophones, a speech synthesizer, 
speakers, an intercom telephone, two 
cassette recorders, a tone generator, 
an ultrasonic transducer, the BSR 
X-10 Ultrason ic Command Console 

Cathryn Baskin is an associate <'<lil.ni' of 
Computing. 
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book reviews 


and switches, pressure-sensitive 
switches, and a modem. Besides all 
that, a few components must be 
built, including two sound-detector 
circuits and a clock calendar. 

Realizing that using off-the-shelf 
equipment could result in an expen¬ 
sive project, Blankenship encour¬ 
ages you to substitute less expensive 
parts where possible and suggests 
that you build some of your own 
equipment. The book includes dis¬ 
cussions on building devices such as 
an input/output port and simple 
pressure-sensitive switches, and an 
appendix lists a few manufacturers 
of peripheral and electronic com¬ 
ponents. Notably absent are approx¬ 
imate prices for the various com¬ 
ponents. As it is, readers have no 
means of estimating the cost of the 
project. But whatever the cost, as 
Blankenship points out, it will un¬ 
doubtedly be lower than that of 
commercially available home-control 
systems. 

The book’s organization is clear 
and unintimidating. The initial 
chapters give an overview of the 
system hardware and software with¬ 
out delving into overwhelming de¬ 
tail. A simple yet complete block 
diagram of the entire system shows 
how each component connects to the 
computer, and a flowchart illustrates 
how the five program modules con¬ 
trol the system. 

Later chapters more fully examine 
each piece of equipment, particu¬ 
larly those that cannot be pur¬ 
chased, and include a number, of 
schematics for various circuits, 
relays, and switches These chapters, 
however, are much too brief for 
readers with no electronics experi- 
ence—they’ll have to look elsewhere 
for information to fill in the gaps. 
The discussion of the interrupt sys¬ 
tem, for example, assumes the 
reader has enough background to 
decipher this passage: 

All the inputs are sent to the input port. 
They are also functionally ORed together 
using a NAND gate and an inverter. If 
any switch is closed, the 555 monostable 
multivibrator will be triggered. It will pro¬ 
duce a short pulse, which is inverted again 
and sent to the Apple’s interrupt line. 


Similarly, the discussions of com¬ 
ponents such as the driver circuit, 
the clock, and other equipment that 
must be built will seem far too terse 
to those with little electronics back¬ 
ground. Also, although the Speech 
Link voice-recognition unit that the 
author selected for his home-control 
system is no longer being manufac¬ 
tured, the chapter on voice-recogni¬ 
tion discusses the specifics of this 
particular piece of equipment. The 
author says it’s easy to interface 
almost any other unit to the Apple, 
but it would have been more helpful 
if the discussion had been tailored to 
currently available hardware. 

Software Control 

The chapter that presents an over¬ 
view of the software (which is in¬ 
cluded as listings in appendixes) 
stresses the importance of under¬ 
standing how the programs control 
the system. The structure is easy to 
understand, consisting of an initiali¬ 
zation module and five main pro¬ 
grams. Control is continually passed 
from one module to the next until a 
signal indicates some situation that 
requires the computer to respond. 
The sequential loop is normally com¬ 
pleted so quickly that the system ap¬ 
pears to be monitoring all five 
modules simultaneously. A number 
of safeguards are built into the soft¬ 
ware so that, for example, the com¬ 
puter does not ignore an intruder 
while it’s answering the phone or 
turning lights on or off. 

More detailed chapters explain the 
principles of structured program¬ 
ming and show flowcharts of the 
major program modules and subrou¬ 
tines in each module. The program 
modules and subroutines call up a 
number of different tasks, such as 
dialing the phone, recognizing a 
spoken word, pausing for a given 
number of seconds, and pushing a 
button on the BSR Command Con- 
sola By combining these tasks in dif¬ 
ferent ways, each module and sub¬ 
routine performs a specified action. 

Generally, the chapters discussing 
the software are well organized and 
easy to follow. Most of the program 
modules are written in BASIC. The 


program that monitors the move¬ 
ment of people throughout the house 
is written in machine language, but 
even readers who are unfamiliar 
with programming should have no 
trouble following the discussion. For 
those who don’t want to type in the 
programs, a ready-to-run disk is 
available from the author for $12.50. 

If you don’t want to tackle the en¬ 
tire home-control system right away, 
you can easily do some customizing. 
You could, for instance, initially set 
up a system that simply turns a few 
lights on and off when you’re away. 
On the other hand, you might want 
to enhance Blankenship’s system by 
adding, say, a smoke detector or a 
doorbell sensor. Because the system 
is modular, you can adapt it easily by 
adding or subtracting hardware and 
rewriting parts of the software. 

Blankenship’s excitement and en¬ 
thusiasm for the computerized home 
comes through loud and strong. He 
even attempts to convince you that 
as the project proceeds, you’ll begin 
to talk to your house as if it had a 
personality of its own. But in his en¬ 
thusiasm, he sometimes makes com¬ 
puterized home control sound a bit 
too simple. It’s a big project that 
takes work, money, and, like many 
home projects, probably far more 
time than you’d expect. But just 
reading The Apple House will help 
you decide if you want to get in¬ 
volved in computerized home control 
and help you narrow down exactly 
what you want the computer to do. 
With this book, you might not find 
the friendship that the author devel¬ 
oped with his house, but you might 
begin to make your life a little easier. 

Micro 

Reviews 

by Mike Nicita and Ron Petrusha 

Introduction to the Lisa 


by Arthur Naiman 
Addison-Wesley, Reading, MA, 1981, 

200 pages, softcover $9.95 _ 

One needs to appreciate only two ele¬ 
ments of this book to realize why it 
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Not for sale in any book¬ 
store! Not available at any price! 

The bold new booklet 
that has thousands of Americans 
writing to Pueblo, Colorado. 

With all the color and 
excitement of the last catalog, 
the Consumer Information 
Center of the U.S. Government 
unveils the paperback version 
of the newest Consumer 
Information Catalog. 

At last, here's the newest 
edition of the free catalog that 
lists over 200 helpful Federal 
publications, more than half of 
them free. 


Publications with inside 
information on home repairs. 
Money management. Nutri¬ 
tion. And more. 

Information that could 
help you to a better way of life. 

So don't delay! Act 
today! Send no money to 
get your free copy. 

Just write: 

CONSUMER INFORMATION 
CENTER, 

DEPT E 

PUEBLO, COLORADO 
81009 


General Services 


A( limiir.li,ill, in 
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BOOK REVIEWS 


is such a refreshingly concise, effec¬ 
tive work. The first is readily ap¬ 
parent just by leafing through its 
pages—the author has used the bit¬ 
mapping capabilities of the Lisa to 
produce his own reproductions of Lisa 
screens* Not only are these dot-matrix 
“dumps” of monitor displays amazing 
in their own right as a demonstration 
of printing precision graphics, but 
they also supplement the text better 
than any artist's renderings could. 
The second key component of the 
book's unqualified success is one that 
many readers first experienced with 
Naiman's Introduction to Wordstar. 
His expertise and humorous cynicism 
make for lively, entertaining reading. 
The structure of the book is very 
simple. Naiman discusses Lisa soft¬ 
ware and hardware and then walks 
through each of the most important 
Lisa applications: Lisawrite, Lisalist, 
Lisacalc, Lisagraph, Lisaproject, 
Lisadraw, and Lisaterminal. Given 
what has been described as software 
“that makes you feel that it cares 
about you” and Naiman's own reader- 
friendly topic development, it's dif¬ 
ficult to imagine any user not being 
able to build an almost instant 
mastery of Lisa with an assist from 
this book. 


Pascal Primer for the IBM PC 


by Michael Pardee 

New American Library, New York, 

198k, 293 'pages, softcover $17.95 

Most of the Waite Group's primers 
aim at providing a slow, novice-level 
introduction to PC-related topics, and 
the opening of Pardee's Pascal 
Primer far the IBM PC seems to be 
no exception. But as they progress 
into the text, beginners will find that 
the scenery abruptly begins to whiz 
by, leaving them with absolutely no 
idea of where they are. The first hint 
that something is amiss occurs when 
Pardee, in the midst of introducing 
Pascal's simple variable types, also 
discusses the way data is stored in 
memory, typically an advanced topic. 
As Pardee warms to his subject, the 
text grows shorter, explanations be¬ 
gin to disappear altogether or to 
emerge in unexpected places, and 


sample programs begin to play a 
greater role in highlighting IBM 
Pascal's features. Pardee even intro¬ 
duces such advanced topics as linking 
assembly-language subroutines into 
Pascal programs and including exter¬ 
nal library subroutines in a main pro¬ 
gram. For users familiar with Pascal 
programming, Pascal Primer for the 
IBM PC can variously serve as an in¬ 
troduction to IBM's own Pascal 
dialect, as a sourcebook of invaluable 
subroutines, or as a guide to ad¬ 
vanced topics. For each of these pur¬ 
poses, Pardee's work offers an inter¬ 
esting and enlightening treatment. 
But for those without the necessary 
background, Pascal Primer at best 
sets the stage for innumerable com¬ 
pile-time errors. 


At Home with BASIC: The 
Simon & Schuster Guide to 
Programming the 
Commodore 64 

by Henry Mullish and Dov Kruger 
Simon & Schuster, New York, 198k, 

192 pages, softcover $11.95 

Long after the publication of James 
Coan's classic Basic BASIC , Mullish 
and Kruger have been able to do no 
more than clone his work. The 
authors' focus on BASIC for mathe¬ 
matical applications leads them to in¬ 
troduce string variables for the first 
time in chapter six. And although 
they wax eloquent about the ability 
of BASIC to manipulate words, their 
sections on string handling lack the 
careful and detailed approach that 
characterizes the mathematical 
chapters. But the book's greatest 
defect is its lack of attention to the 
features of the Commodore 64. While 
a very cursory treatment of sound 
programming is included, sprite 
graphics are completely overlooked. 
The examination of the Commodore 
BASIC editor could be more infor¬ 
mative. And the authors fail to show 
the reader how to follow their sugges¬ 
tion that lines of BASIC code be 
“pretty-printed.” Commodore 64 
owners interested almost exclusively 
in mathematical applications will find 
I At Home with BASIC a sound in¬ 


troduction to programming. This nar¬ 
row focus, however, will be a source 
of disappointment for those with 
broader interests. 


The Simon & Schuster 
Guide to the TRS-80 
Model 100 _ 

by Danny Goodman 

Simon & Schuster, New York, 198k, 

2k0 pages, softcover $9.95 

The TRS-80 Model 100's portability 
and integration of five different soft¬ 
ware packages make it of interest 
above all to nonprogrammers on the 
mova Goodman has largely succeeded 
in reflecting the interests of this pro¬ 
fessional, nontechnical audienca This 
guide to the TRS-80 Model 100 and 
the NEC PC-8201A (both of which 
are actually the focus of Goodman's 
book) does a good job of allowing 
readers to decide which of the two 
machines is best suited to their needs, 
but without helping to determine 
whether this particular species of 
“portable” is most appropriata The 
remainder of the book treats Model 
100 softwara Goodman does not teach 
BASIC, but appropriately confines 
himself to the minimal commands (es¬ 
pecially for file management) needed 
by nonprogrammers. The sections on 
TEXT, ADRSS, and SCHEDL are 
suitable for a noncomputer audience, 
except that Goodman, in his zeal to 
help new Model 100 users master 
their machines, at times presents ad¬ 
vanced features and functions without 
adequate explanation. A less satisfac¬ 
tory chapter on TELECOM examines 
only some of the more essential topics 
(and even these in a vague way). Up¬ 
loading and downloading—two sub¬ 
jects worthy of some attention—are 
treated but briefly in the text; the 
Guide makes only a slight contribu¬ 
tion to easing the uncertainty of those 
first few telephone calls. But on the 
whole, readers who can overlook the 
occasional ardor caused by Goodman's 
own familiarity with computers will 
find in this guide a sound introduc¬ 
tion to the TRS-80 Model 100. □ 

Mike Nicita and Ron Petrusha are coauthors of The 
Reader's Guide to Microcomputer Books (Golden- 
Lee, 1983). 


190 September 1984 Popular Computing 














































THANKS FOR HELPING 
TO KEEP UNITED WAY 
IN BUSINESS 



Every year, United Way successfully continues to 
support local human service agencies in communities all 
across the United States. 

A lot of the credit for this success goes to the 
dedicated efforts of people in business — to top corporate 
leaders who volunteer their organizational skills 
and financial expertise, to middle-management people 
who work lunch-hours and evenings to help organize 
local campaigns and collect money, to the newest 
mailroom clerk who swallows his shyness and asks his 
fellow workers for a last-minute contribution. 

Amd by operating like any other modern, well-run 
business enterprise, United Way succeeds in 
delivering the maximum in human services 
for the dollars that are collected. 

Thanks again for your help. 




Thanks bo you, ib works. For all oF us. United Way 

A Public Service of This Magazine & The Advertising Council 


IBM PCjr SOFTWARE 

Ready to run disks of all-new practical, 
efficient, useful, entertaining, indispens-1 
able programs, written for the PCjr. 

Charts & Graphs for IBM PCjr | 

I Our disk is an indispensable tool kit, 
loaded with pie charts, bar graphs, line 
diagrams to display trends, comparisons 
on your color screen. Applicable to 
money, finance, business, interest, 
loans, mortgages, household expenses, 
time management, cash flow, budget 
analysis, statistics, these charts and 
graphs will brighten your computing. 
Each program is unlocked, copyable. 
Add to other software. Modify as you 
like. Runs on all IBM PCs and DOS 2.1 
| compatibles. One 5%" disk, $69 | 

Games for IBM PCjr 

Adventure, space, number, memory, 1 
two-dozen easy games for hours of fun. 
Fight off alien hordes, killer sharks. Find 
hidden Easter egg. Birdwatching. Black 
Pearl of Orient. Imagine you are Hercule 
Poirot. Unwind a tangled web of death in [ 
a drama of old-English maids, butlers, 
nannies in a Christie-style manor. Many, 
many more exciting games. Stimulating 
and highly entertaining, in unlocked 
Cartridge BASIC or BASICA for all IBM 
PCs and DOS 2.1 compatibles. Modify any ! 

| way you like. One 5%" disk, $39 I 

Music Programs for IBM PCjr 

Three dozen all-new, highly entertaining 
favorite songs on one disk. A warm 
friendly way to bring the family together 
through shared enjoyment of treasures 
especially arranged for the IBM. High 
tech at its best. Ideal way for IBM users to 
give family a larger part in enjoyment of 
the computer. A large collection of best- 
| known, beloved musical selections 
scored by a master musician for the IBM. 
Includes pop, classical, folk, seasonal 
tunes. Gatherfriendsfor an old-fashioned 
singalong. Runs on all IBM PC’s. One un¬ 
locked copyable 5W' disk, $49 

101 Programs for IBM PCjr 

Our disk is loaded with 101 all-new ready- 
to-run practical, entertaining, indispens- 
able programs, first time on one PCjr 
disk. The extensive library on this disk 
includes software for home, office, class¬ 
room, professional, hobbyist. Each pro¬ 
gram stands alone, is complete, easy to 
| use, copyable. One 5VT' disk, $99 

Buy any thiee disks and take a 20% discount from*the * 
total. We pay postage and handling to all USA address¬ 
es. No extra or hidden co^ts. Customers ordering from 
outside the USA. please include USS25 extra for post¬ 
age and pay in USA dollars. 

Order direct from this ad. We accept checks, money 
orders.cash.VISAorMastercard.SorrynoCODs Disks 
shipped by US mail, usually within two business days 
Our disks can be backed-up as many times as you 
need, including to a hard disk We use top quality disks 
which we guarantee 30 days from ship date against 
shipping damage, physical defects, reproduction 
damage We can t guarantee software for any parti¬ 
cular application. 

|ARCsoft Publishers 

Post Office Box 132C 
Woodsboro, Maryland 21798 


SrpfcmlHT Uopulm < 1 .pulinp Mu 










FIRE IN THE VALLEY 


CONTINUED FROM PAGE 118 

lessor of mathematics and physics at Iowa State Col¬ 
lege, saw how electronics could replace the relays. 
Shortly before the American entry into World War II, 
Atanasoff, with the help of Clifford Berry, designed the 
ABC, the Atanasoff-Berry Computer, a computer whose 
switching units were to be vacuum tubes rather than 
relays. This switch was an important technological ad¬ 
vance. Vacuum tube machines could, in principle, do 
calculations considerably faster and more efficiently 
than relay machines. 

The ABC, like Babbage’s Analytical Engine, was never 
completed, probably because Atanasoff got less than 
$7000 in grant money to build it. Atanasoff and Berry 
did assemble a simple prototype, a mass of wires and 
tubes that resembled a primitive desk calculator. But 
by using tubes as switching elements, Atanasoff ad¬ 
vanced the development of the computer. The efficiency 
of tubes would make the computer a practical possibility. 

By the first third of the 20th century the advent of 
computing machines was obvious. What also seemed ob¬ 
vious was that they would be huge, expensive, and 
special-purpose devices. It took decades to belie the first 
two of those assumptions, but the last was already 
doomed. 

Turing’s Radical Theory 

Until the 1930s, machines had always been built to per¬ 
form a special task; British mathematician Alan Tur¬ 
ing envisioned a machine designed for no other purpose 
than to read coded instructions describing a specific task 
and to follow the instructions to complete its own design. 
Within approximately a decade, Turing’s radical theory 
became reality. The instructions became programs, and 
his concept, in the hands of another mathematician, John 
Von Neumann, became the general-purpose computer. 

In 1943, at the Moore School of Engineering in Phila¬ 
delphia, John Mauchly and J. Presper Eckert proposed 
and began supervising the building of ENIAC, which 
was to be the first all-electronic digital computer. 
ENIAC, with the exception of the peripheral machinery 
needed to get information in and out, was a pure vacuum 
tube machine, apparently based in part on ideas 
Mauchly got from a visit to Atanasoff. Mauchly and 
Eckert attracted to the project a number of bright 
mathematicians, including one brilliant mathematician 
named John Von Neumann. 

Von Neumann got involved with the Moore School 
work and made various—and variously reported- 
contributions to ENIAC, but he also offered an outline 
for a more sophisticated machine called EDVAC. Von 
Neumann swung the emphasis at the Moore School from 
technology toward logic. He saw EDVAC as more than 
a calculating device: it could perform logical as well as 
arithmetic operations, it operated on coded symbols, and 
its instructions for operating on—and for interpreting— 
the symbols could themselves be symbols coded into the 
machine and operated on. This was the last fundamen¬ 
tal insight in the logical development of the modem com¬ 
puter. By specifying that EDVAC should be program¬ 


mable by instructions themselves fed in as data, Von 
Neumann created the specifications for the general 
purpose computer. His EDVAC realized Turing’s and 
Boole’s abstract ideas electronically. 

After the war, Von Neumann proposed a method for 
turning ENIAC into a programmable computer like ED¬ 
VAC, and Adele Goldstine wrote the 55-operation lan¬ 
guage that made the machine easier to operate. No one 
ever used ENIAC in its original mode of operation 
again. When ENIAC was finished in early 1946, it ran 
1000 times as fast as its electromechanical counterparts. 
ENIAC was a roomful of clanking teletype machines,, 
whirring tape drives, and walls of electronic circuitry. 
It had 20,000 switching units, weighed 30 tons, and 
dissipated 150,000 watts of energy. With all this power 
ENIAC could handle 20 numbers of 10 decimal digits 
each. Even before its completion ENIAC had been put 
to significant use doing calculations for Los Alamos. 

A new industry emerged from World War II. Building 
computers became a business, and by the very nature 
of the machines, it was big business. The Remington 
Typewriter Company became, with engineers John 
Mauchly and J. Presper Eckert fresh from their ENIAC 
triumph, Sperry Univac, and for a few years “Univac” 
meant computer just as “Kleenex” meant tissue. 

But Sperry Univac has some formidable competition. 
IBM executives recovered from the shock of the Mark 
1 and began building general-purpose computers. The 
two companies developed distinctive styles; IBM ac¬ 
quired a blue pin-stripe image, while the halls of Sperry 
Univac were filled, according to one observer, with 
young academics in sneakers. But whether because of 
image or managerial know-how, before long IBM had 
taken the industry away from Sperry Univac. Soon most 
computers were IBM machines, and the company’s share 
of the market continued to grow. 

And the market continued to grow too. Other com¬ 
panies developed, and they were generally under the 
guidance of engineers who left IBM or Sperry Univac. 
Control Data Corporation in Minneapolis spun off from 
IBM, and soon there were Honeywell and Burroughs, 
General Electric, RCA, and NCR. Collectively, these 
companies were to own the large-computer market a 
decade or so later, but with IBM so far ahead of the 
others in revenues, they were often referred to as Snow 
White (IBM) and the Seven Dwarfs. 

But IBM and the others were manufacturing “dino¬ 
saurs.” A new kind of computer emerged in the 1960s. 
This machine was smaller and cheaper and was named, 
in imitation of the popular miniskirt, the minicomputer. 
Among the most significant companies producing 
smaller computers were Digital Equipment Corporation 
(DEC) in the Boston area and Hewlett-Packard (HP) in 
Palo Alto, California. 

The computers these companies were building were 
all general-purpose machines in the Turing-Von Neu¬ 
mann sense, and the computers were getting more com¬ 
pact, more efficient, and more powerful. Soon, however, 
a technological breakthrough would allow startling ad¬ 
vances in power, efficiency, and miniaturization. 
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lessor of mathematics and physics at Iowa State Col¬ 
lege, saw how electronics could replace the relays. 
Shortly before the American entry into World War II, 
Atanasoff, with the help of Clifford Berry, designed the 
ABC, the Atanasoff-Berry Computer, a computer whose 
switching units were to be vacuum tubes rather than 
relays. This switch was an important technological ad¬ 
vance. Vacuum tube machines could, in principle, do 
calculations considerably faster and more efficiently 
than relay machines. 

The ABC, like Babbage’s Analytical Engine, was never 
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$7000 in grant money to build it. Atanasoff and Berry 
did assemble a simple prototype, a mass of wires and 
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INVENTION OF THE 
TRANSISTOR REVOLU¬ 
TIONIZED COMPUTER 
DEVELOPMENT 


Inventing the transistor meant the fulfillment of a dream; almost the perpetuum mobile. 

Ernest Braun and Stuart MacDonald 

{Revolution in Miniature , 1978) 


The T N THE 1940s, the switching 

Breakthrough I units in computers were me- 

JLchanical relays, opening and 
closing, clattering like freight trains. In the 1950s, 
vacuum tubes took the place of mechanical relays. But 
tubes were a technological dead end. They could be 
made only so small, and since they generated heat, they 
could be placed only so close to one another. As a result, 
tubes afflicted the early computers with a kind of tech¬ 
nological elephantiasis. But by 1960, physicists working 
with solid-state elements had introduced an entirely dif¬ 
ferent mechanism into the field. 

The device that consigned the vacuum tube and mag¬ 
netic core to the back-alley bin was the transistor, a tiny, 
seemingly inert slice of crystal with interesting elec¬ 
trical properties. The transistor was recognized almost 
immediately as a revolutionary development. Many sci¬ 
entists feel that the transistor is the only significant 
scientific advance embodied in the computers that are 
so omnipresent today. John Bardeen, Walter Brattain, 
and William Shockley shared the Nobel Prize in physics 
in 1956 for their work on the invention. 

The transistor had more significance than the mere 
obsolescence of another bit of technology. This device, 
the result of a series of developments in the applications 
of quantum physics, changed the computer from a “giant 
electronic brain” in the exclusive domain of engineers 
and scientists to a commodity like a television set. The 
transistor was the technological breakthrough that 
brought forth the minicomputers of the 1960s and made 
possible the personal computer revolution of the 1970s. 

Actually, Bardeen and Brattain made the break¬ 
through that has been called “the major invention of the 
century” in 1947, two days before Christmas. But un¬ 
derstanding the significance of the device that came into 
existence in Murray Hill, New Jersey, that winter re¬ 
quires looking even farther back in time. 

In the 1940s, Bardeen and Shockley had both been 
working in an apparently unrelated field. Quantum 
physics has made certain odd predictions about the elec¬ 
trical behavior of crystals, and some physicists were in¬ 


trigued by the distinctive behavior that crystals of ele¬ 
ments such as germanium and silicon displayed in an 
electrical field. Since the crystals could not be classified 
electrically as insulators or as conductors, they were 
called semiconductors. 

Semiconductors had one property that fascinated elec¬ 
trical engineers. A semiconductor crystal could be made 
to act as a conductor for electrical current passing 
through it in one direction but not in the other. Engi¬ 
neers had put this discovery to practical uses. Tiny slivers 
of such crystals were used to rectify electrical current, 
that is, to turn alternating current into direct current. 
Early radios, called crystal sets, were the first commer¬ 
cial products to use these crystal rectifiers. 

The crystal rectifier was a curious device. With no 
moving parts, it was incapable of doing more than 
merely rectifying a current. A different device soon 
replaced it almost entirely. This item was Lee De- 
Forest’s triode, the vacuum tube that made radios glow. 
The triode was much more versatile than the crystal rec¬ 
tifier. It could amplify current passing through it and 
use a weak secondary current to alter a strong current 
passing from one of its poles to another. This ability to 
change one current by means of another, effectively a 
signal, was essential to an EDVAC-type computer de¬ 
sign. At the time, though, some researchers felt the 
triode’s main importance lay in telephone switching 
circuits. 

Shockley was working for Bell Labs and was in¬ 
terested, as were other researchers, in a particular area 
of semiconductor research: the effect of impurities in the 
semiconductor crystals. These impurities, trace amounts 
of some other substance, could provide the extra elec¬ 
trons needed to carry current. Shockley convinced Bell 
Labs to let him put together a team to study the effect. 
He was convinced he could create a solid-state amplifier. 
His team consisted of experimentalist Walter Brattain 
and, in 1945, theoretician John Bardeen. For some time 
the group’s efforts got nowhere. Similar research was 
underway at Purdue University, and the Bell group close¬ 
ly observed the work there. 
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Bardeen finally solved the puzzle. An inhibiting effect 
on the surface of the crystal, he said, was interfering 
with the flow of current. Brattain conducted the experi¬ 
ment that proved Bardeen right, and on December 23, 
1947, the transistor was born. 

The transistor did everything the vacuum tube did, 
and it did it better. Semiconductor devices have a num¬ 
ber of properties that make them preferable to tubes. 
They are smaller, they don’t generate as much heat, and 
they don’t burn out. Most important, the functions per¬ 
formed by several semiconductor devices can be incor¬ 
porated into a single semiconductor sliver. 

Next, researchers set out to create semiconductor 
devices that could perform more complex tasks. Such 
devices integrated a number of transistors—or tiny 
features about as complex as transistors—into a more ' 
complex circuit and were therefore called integrated cir¬ 
cuits, or ICs. Since physically they were only tiny chips 
of silicon, they also came to be called chips. 

Creating the chips was a complicated and expensive 
process and generated an entire industry. The first 
semiconductor corporations to begin producing chips 
commercially were the existing electronics companies. 
One very early start-up company, however, was Shockley 
Semiconductor, which Shockley founded in 1955 in his 
home town, Palo Alto, California. Shockley’s firm em¬ 
ployed many of the best semiconductor people in the 
world at the time. 

Those people didn’t all stay with the company. Shock- 
ley Semiconductor spawned Fairchild Semiconductor, 
and Fairchild spawned a number of other companies. A 
decade after Fairchild was formed, virtually every 
semiconductor company in existence could boast a large 
number of former Fairchild employees. Even the big 
electronics companies that entered the semiconductor 
industry in the 1960s, such as Motorola, employed ex- 
Fairchild engineers. And with some large exceptions- 
like Motorola, Tfexas Instruments, and RCA—most of the 
semiconductor companies were located within a few 
miles of Shockley’s operation in Palo Alto, in the Santa 
Clara Valley. Since by this time nearly all semiconduc¬ 
tors were made of silicon, the area became known as 
Silicon Valley. 

The semiconductor industry grew with amazing speed, 
and the size and price of its products shrank at the same 
pace. Competition was fierce. At first there was little 
demand for highly complex ICs outside the military and 
aerospace industries. Certain kinds of ICs were in com¬ 
mon use in large, so-called mainframe computers and 
minicomputers, especially as memory chips—semicon¬ 
ductor devices that could retain data as long as power 
was applied to them. Other chips did not retain the data 
flowing through them, but changed it in assigned ways. 
There were chips that performed arithmetic operations 
and logic operations. The densest were the memory 
chips with hundreds of transistors apiece. But in the ear¬ 
ly 1970s, the runaway demand for electronic calculators 
provided semiconductor manufacturers with a market 
for a new and more complex kind of chip. □ 

Next month: the conclusion of Chapter 1. 



And then 
there 


were none 


The list of already extinct animals 
grows . .. the great auk, the Texas gray 
wolf, the Badlands bighorn, the sea mink, 
the passenger pigeon . . . 

What happens if civilization 
continues to slowly choke out wildlife 
species by species? 

Man cannot live on a planet unfit for 
animals. 

Join an organization that’s doing 
something about preserving out 
endangered species. Get involved. Write 
the National Wildlife I‘(‘deration, 
Department 105, 1412 16th 
^2 Street, NW. Washington, 

Wfflf DC 20036 - 

It’s not too late. 
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Precision Data Products 

P.O. Box 8367 
Grand Rapids, Ml 49606 

Outsido U S A. (616) 452-3457 
Michigan 1 •800-632-2468 
Outsido Michigan 1-800-258-0028 





3M Brand Diskettes @ 

+ Toll-Free Ordering = 

Error Free Performance 

Precision Data’s Prices 

Unlimited Warranty on All 3M Diskettes 

3M 5 Vi" Diskettes 

Single Sided Double Density 
Reinforced Hub (RH) 

Per Diskette (orders of 50 or more) 

Double Sided Double Donsity Soft or Hard Sector 

DS - DD - RH Boxed. $2.27 

DS - DD - RH Bulk with Envelope No 3M Logo.$ 1.97 

DS - DD 96 TPI - RH Boxed .$3.16 

3M Head Cleaning Diskette Kit.$21.00 

FREE SHIPPING WITH DISKETTE ORDER. 

Use on a regular basis to eliminate particles of dirt, dust and oxide that 
accumulate with normal use of your system; helps eliminate downtime 
and service call interruptions. GOOD FOR 30 CLEANINGS. 

3M Certified Dntu Cartridges 

DC 300XL .$20.65 

DC 600A. $23.05 

COMPLETE LINE OF 3M DATA RECORDING PRODUCTS 

Bulk Diskettes sold in multiples of 50; Boxed Diskettes, multiples of 10. Shipping & 
Handling: $3.00/100 or fewer Diskettes; $3.00/5 or fewer data cart¬ 
ridges. . . Continental U.S.A. Ml Residents, add 4% Sales Tax. C.O.D. - add 
$2.00. MINIMUM ORDER: $50.00. 

ORDER NOW! 


WE WILL NOT BE UNDERSOLD! 
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Buy/Sell Used Hardware 
Without Risk!!! 

In addition to receiving a monthly 
newsletter containing latest com¬ 
puter information and sales, 
membership allows you 1 free ad 
plus additional ads at reduced 
prices. Buyer selects ad, sends pur¬ 
chase price to Computer Swap 
Shop who holds same in escrow 
and notifies seller who ships to 
buyer. Buyer has 5 days to examine 
the equipment and if satisfied, 
seller receives sales price less 
small commission; otherwise, 
money is refunded. You must be a 
member to buy or sell with Com¬ 
puter Swap Shop Inc. 

NO RISK! BONDED. 

Send $20 subscription fee to: 

Computer Swap Shop, Inc. 

Box 2988 

Delray Beach, FL 33444 
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COMPUTER TRAINING 


LEARN MORE... 

...EARN MORE 

• Computer Service Tech (16 Wks.) 

• Programming (COBOL) (10 Wks.) 

(OVER 7,000 GRADUATES) 

Placement Assistance 
AMI, Inc. 

1445 SKYTROOPER ROAD 
DAY TONA BEACH, FL 32014 

TOLL FREE 
CALL 1-800-874-0645 
V IN FL 1-800-342-6050 

FOUNDED^ 1972 

“seTd^oTe^fTrMATION TO: 

NAME_ AGE- 

ST R E ET_ 

CITY__ 

STATE_Zl P_oo 



PHONE(_) . 


□ PROGRAMMING □ SERVICE TECH g 
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SAVE ON 


DISKETTES 



5'/«" SSDD-96TPI $2.49 ea 5 Vi" DSDD-96TPI $3.25 ea 

Boxed in 10's with Tyvec sleeves, reinforced hubs and 
labels. 

DISKETTES FOR MACINTOSH & HP-150 
AT TERRIFIC SAVINGS! 

3 V 2 " Memorex $3.99 ea 

See our big ad in this issue for other great valuesl 
Shipping: 514* or 3Va" DISKETTES—Add $3.00 per 100 or 
fewer diskettes. Payment: VISA and Mastercard accepted. 
COD orders only, add $3.00 handling charge. Taxes: Illinois 
residents, please add 8% sales tax 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 

Nationwide: 1-800-621-6827 
Illinois: 1-312-944-2788 

Hours: 9AM - 5PM Central Time 
Minimum Order: $35.00 

DISK WORLD!, Inc. 

Suite 4806 • 30 East Huron Street • Chicago, Illinois 60611 




HOW HUH 
IS YOUR 

(Economics 
• Quotient) 

Write fora free booklet. 
“Economics'.' 

Pueblo. Colorado 81009. 


The American Economic System. 

We sh ould all learn more about it. 

HR / V\ A public seivxe messoge of 

I ^ , This Mogazine & The Advertising Council 

GxnCll &US Deportment of Commerce 



GREAT DISKETTES 
Super low prices 
SYNC0M 


The low priced, high quality diskette with a LIFETIME WAR¬ 
RANTY. Packed in polybags of 10 with Tyvek envelopes, 
labels and reinforced hubs. 

One of the best buys we've seen. ESEIZSIEEI 


4 ea. 5V4"SSDD 
5 V 4 " DSDD ea. 


$185 

^ I DTY 20 


QTY. 20 ^ /M w ■ QTY. 20 

DISKETTE 70— Holds 70 514" diskettes in dust free 
safety S14.95 ea. + $3.00 Shpng. 

DISK CADDIES— Flip up style holds 10 5%" diskettes 
$1.65 ea. + .20 Shpng. 

Shipping: 5’A" DISKETTES—Add $3.00 per 100 or frac¬ 
tion thereof. OTHER ITEMS: Shipping charges as shown in 
addition to diskette shipping charges. Payment: VISA or MC. 
COD orders only, add $3.00. Taxes: Illinois customers, 
please add 8%. 

Nationwide: 1-800-621-6827 
In Illinois: 1-312-944-2788 

Minimum Order:S35.00 

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 

DISK WORLD! 

Suite 4806 • 30 East Huron Street • Chicago. Illinois 60611 



LOTUS 1-2-3 
TEMPLATES 

Learn, to use LOTUS 
thru practical applications 

1984 Federal Tax Calculator 
Personal Accounting System 
$29.95 ea./2 or more 
on one disk $25 ea. 

VISA/MC - 30 DAY 
Money Back Guarantee 

EASY-AS..., INC. 

Suite 402, 36 S. Charles Street 
Balto., Md. 21201 - (301) 539-5540 
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FUJI FILM 
FLOPPY DISK 


The Heavy-Duty Disks 

MDID-Single Sided-Double Density 

box 
of 

10 ea. 


18 . 90 /, 


21 . 90 /, 


If 


J 


Reg. $46.50 Special 
MD2D-Double Sided-Double Density 

box 
of 

Reg. $ 70.50 Special 4L I bZJVJI 10 ea. 

Precision Data Products 

P.O. Box 8367 
Grand Rapids, Ml 49508 
Outside U.S.A. (616) 452-3457 
Michigan 1-800-632-2468 
Outside Michigan 1-800-258-0028 

C.O.D. iKXa 


Add 10% surcharge for less 
than 50 diskettes. Shipping 
and Handling $3.00/100 or 
less diskettes. Ml residents, 
add 4% sales tax. C.O.D. — 
add $2.00. 
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SPECTACULAR 

LOWEST PRICES 

maxell disks 

LIFETIME WARRANTY 



$ 



S 1 /*" MDI-DDM SS/DD/96TPI .. $2.65 
5'/4" MD2-DDM DS/DD/96TPI .. $3.30 


8" FD-1 SS/SD or DD.$2.85 

8" FD-2 DS/DD.$3.30 


1 - 800 - 328-3472 

Dealer inquiries invited. COD's and charge 
cards accepted. All orders shipped from 
stock within 24 hrs. 




North Hills Corporation 

3564 Rolling View Dr. 
White Bear Lake, MN 55110 
MN Call Collect 1-612-770-0485 


Verbatim Datalife Diskettes 


Box of ten 5V4" Datalife diskettes with envel¬ 
opes, labels and reinforced hub-rings. FREE 
PLASTIC LIBRARY CASE. 

5V4" SS/DD 5V4" DS/DD 


MD525-01 

MD525-10 

MD525-16 


$22.95 


MD550-01 

MD550-10 

MD550-16 


$ 31.95 


5VT SS/QD 5W' DS/QD 


MD577-01 

MD577-10 

MD577-16 


$34.95 


MD557-01 

MD557-10 

MD557-16 


$43.95 


Call us now toll free ANYWHERE in the U.S. 
Orders only: 1-800-227-3800 Ask tor “Smart Data” 
7 Days a Week, 24 Hours a Day_ 


Other information: (312) 256-4456 
9am to 8pm (central), Mon. through Sat. 



SMART CfiTfl JWC.‘ 

PO Bo« 297 
Wilmette. II 60091 
(312)256-4456 
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THE PROGRAM FACTORY 



Concentration 


Play this traditional card game on your computer 


by George Stewart 


F or years, children have been 
playing the card game Concen¬ 
tration. During the ’50s the 
game took to TV, and millions of 
viewers tuned in each day to com¬ 
pete against TV contestants. Thking 
the game one step further, this 
month’s program lets you play Con¬ 
centration with your computer. 
Don’t think about how many decks 
of cards you can buy for the price of 
a computer, and don’t expect the 
computer to come close to replacing 
the enthusiasm of TV host Hugh 
Downs. But the computer version 
has unique advantages over its 
predecessors, such as automatic 
scoring, shuffling, and card handling. 



Rules of the Game 

One or more persons can play Concentration, although 
two players are usually best. Players shuffle a deck of 
cards and then arrange them facedown on a table. For 
a 54-card deck (including two wild cards), a 6 by 9 layout 
is recommended, as shown on page 198. 

The first player turns over two cards. If the cards 
match (two aces, for example) or if either of the cards 
is a wild card, the player takes the cards and puts them 
in his stack. Otherwise, the player turns the cards face¬ 
down again, leaving each in its original position on the 
table. Play then passes to the next player. The game con¬ 
tinues until all cards have been matched up and none 
remain on the table. The player with the most cards in 
his stack wins. 

The key to winning is to remember the location and 
identity of the cards that have been revealed, so that 
you can find them again to complete a matching pair. 

In the computer version of Concentration, the object 
and rules of the game are the same. The computer 


displays a 6 by 9 layout of Xs, representing a 54-card 
deck. One to four people can play; if only one person 
plays, that person takes each consecutive turn—the com¬ 
puter does not take alternate turns. 

The Program 

The program is written in Microsoft BASIC and 
should run with little or no modification on most per¬ 
sonal computers. Where language differences are likely 
to cause problems, we offer alternate lines (highlighted 
in gray) for various computers. Use these lines only if 
you’re sure you need them; look up the relevant com¬ 
mands in your BASIC manual if you’re uncertain. 

We present the program in logical blocks. Type them 
in as you read along. The first block sets up several 
arrays and constants: 

10 DIM PN$(4), SC(4), CV$(14), D(54), 
CN( 2) 


George Stewart is a contributing editor of Popular Computing. 


Photograph by Ed Crabtree 
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20 FOR C=1 TO 14 
30 READ CV$(C) 

40 CV$(C)=LEFT$(CV$(C)+" ",2) 

50 NEXT C 

60 DATA A, 2,3,4,5, 6, 7, 8, 9,10,J,Q,K,WC 
70 BK$="X" 

80 NC$="." 

90 WC=14 

100 M2$=" ": REM 2 spaces in quotes 

110 M3$=" ": REM 3 spaces in quotes 

113 INPUT "ENTER A RANDOM NUMBER ";X 
115 X=RND(-ABS(X)) 

PN$() stores the names of up to four players and SC() 
stores their scores. CV$ stores the 14 names or “in¬ 
dexes” of the playing cards: A (ace), 2,3, ... 10, J (jack), 
Q (queen), K (king), and WC (wild card). D() contains 
the 6 by 9 layout of the 54 cards. CN() stores the loca¬ 
tions of the two cards currently under examination. 

Lines 20 to 60 read in all 14 card indexes, insuring that 
each name is two characters long (line 40). 

BK$ represents a facedown card, and NC$ represents 
an empty position (the card has been removed already). 
WC indicates a wild card. M2$ and M3$ contain two and 
three spaces respectively and are used to provide 
uniform spacing between rows and columns when the 
computer displays the card layout. 


Lines 113 to 115 reset the computer’s random number 
generator so that the cards are placed in different posi¬ 
tions each time you run the program. For IBM PC 
BASIC and certain other versions of BASIC, use the 
following lines instead: 

113 REM Reset random number generator 
115 RANDOMIZE 

The next block of lines starts the game: 

120 CLS: REM Clear the screen 
130 PRINT "CONCENTRATION" 

140 PRINT 

150 INPUT "Number of players (1-4) ";PX 
160 IF PX<1 OR PX>4 THEN 140 
170 FOR PN=1 TO PX 

180 PN$(PN ) = "": REM No spaces inside 
quotes 

190 PRINT"Name of player PN 
200 INPUT PN$(PN) 

210 IF PN$(PN) = "" THEN PN $(PN) = " PLAYER 
"+STR$(PN) 

220 SC(PN)=0 
230 NEXT PN 

Line 120 clears the screen. Instead of CLS, your com¬ 
puter might use another command. In Applesoft 
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BASIC, use this alternate line: 

120 HOME 

In Commodore 64 BASIC, use 
120 PRINT CHR$(147); 

Lines 170 to 230 get the names of all the players. If 
a player presses Return or Enter without typing in his 
name, line 210 stores the name PLAYER n, substituting 
the appropriate number 1 to 4 for n. Line 220 sets each 
player’s score to 0. 

The next block of lines arranges the cards at random 
in a 6 by 9 pattern but does not show the layout on the. 
screen: 

240 FOR C=1 TO 54 
250 D(C)=0 
260 NEXT C 
270 FOR W=1 TO 2 
280 FV=14 

290 C=INT(RND(1)*54+1) 

300 IF D(C)>0 THEN 290 

310 D(C)=FV 

320 NEXT W 

330 FOR N=1 TO 52 


340 C=INT(RND(1)*54+1) 

350 IF D(C)>0 THEN 340 
360 D(C)=N-INT(N/13)*13+1 
370 NEXT N 
380 CL=54 
390 PN=1 

The program stores the value of each card in the array 
D(); card position row R, column C corresponds to array 
element (R -1) x 6 + C, as illustrated on page 198. Lines 
240 to 260 set every array element to 0, which indicates 
that no card has been assigned to any location. Lines 
270 to 320 place the two wild cards. The RND function 
in line 290 selects a random value greater than or equal 
to 0 and less than 1. The value is then scaled to the range 
of 1 to 54. In IBM PC BASIC, use this line instead: 

290C = INT(RND*54+1) 

Lines 330 to 370 place the remaining 52 cards into the 
6 by 9 arrangement. Line 340 serves the same function 
as line 290. In IBM PC BASIC, use: 

340 C=!NT(RND*54 + 1) 

Line 360 converts N (which ranges from 1 to 52) into 
a value from 1 to 13, corresponding to the 13 remaining 


LOW PRICES! GOOD TECHNICAL ADVICE! FAST DELIVERY! 

MANY VENDORS IN THESE PAGES ADVERTISE LOW, LOW PRICE, AND THAT’S IT! THEY CANNOT ADVISE YOU 
ON WHAT'S BEST FOR YOU, AND THEY WON’T TEST GOODS BEFORE THEY SHIP THEM. BY CONTRAST WE 
MAKE A POINT OF ADVISING YOU BEFORE YOUR PURCHASE. ALSO, FOR 1% OF THE PURCHASE PRICE ($5 
MIN.). WE WILL TEST YOUR ITEMS BEFORE SHIPPING. CALL US AND PLACE YOUR ORDER TODAY' 


HARDWARE by APPLE COMPUTER & FRANKLIN: 


APPLE II EComputer 

CALL 

APPLE III 256K 

1999 

APPLE II Drive/Cntrlr 

475 

APWRITERIIE 

169 

APPLE II Drive 

365 

PASCAL LANGUAGE 

199 

APPLE SERIALCD 

159 

APPLE PRINTERS 

CALL 

FRANKLINCOMPUTER CALL 

FRANKLIN DRIVES 

CALL 

We carry the rest of the APPLE & FRANKLIN line at low, low 

prices! CALL for package biz. system prices, with support' 

ADD-ON DISK DRIVES FOR APPLE/FRANKLIN 

FLOPPY DRIVES: 




RANA 40 Track 

299 

MICR0-SCI35 Tr. 

275 

RANA Controller 

100 

MICR0-SCI Cntrlr. 

75 

C0RVUS HARDDISKS: 



6 MB Hard Disk 

1995 

Apple Intrfce 

250 

11 MB Hard Disk 

2695 

Other Interfce 

CALL 

20 MB Hard Disk 

3395 

Mirror Back-Up 

675 

OTHER HARDDISKS: 




GENIE5 + 5Mb 

3299 

GENIE20Mb 

2399 

C0R0NA5MB 

1699 

CORONA 10Mb 

2099 

VISTA 6 Mb Floppy Dr. 

1195 

VISTA Ctrdge 

75 

OTHER HARDWARE for APPLE/FRANKLIN: 


MODEMS: 




Hayes Micromodem II 

275 

Novation Applecat II 

259 

Hayes Smartmodem 

210 

Novation 212 for above 325 

Smartmodem 1 200 

499 

Novation 212 Applecat 

575 

SSM Modem 

239 

SSM Modem Pack 1 

319 

MICROSOFT: 




Z80 Softcard 

225 

16KRamcard 

75 

APPLE IIECard 

CALL 

Premium Pack 

499 

VIDEX: 




80Col. Bd. + Sftswtch 

225 

Enhancer II 

110 

FunctionStrip 

60 

Visicalc Preboot Disk 

40 

I 6 OC 0 I. Bd.(Ultraterm) 

315 

Par./Seriated 

199 

PRINTER INTERFACES & BUFFERS 


Grappler + 

119 

APDumpling 

119 

PKAS0 

CALL 

Microtek Par Int. 

CALL 

Prac. Periph. 

CALL 

SSMSer. Intfce 

115 


PRINTERS AND ACCESSORIES 


EPSON: 

MX80 

399 

FX80 

CALL 

FX100 

CALL 

GRAFTRAX + 

65 

Ribbons: MX80/100 

12/18 

SPIESSUPER MX 

149 

C.IT0H: 

F-IOStarwr. (Par.) 

1199 

F-IOStarwr. (Ser.) 

1249 

F-10TractorOption 

225 

F-10/55CPS 

1895 

Pro-Writer(Ser) 

NEC. 

CALL 

Pro-Writer(Par) 

399 

PC-8023A 

499 

3510 Daisy 35 CPS Ser. 

1499 

3530 Daisy 35 CPS Par. 

1549 

3550 Daisy 35CPS/IBM2049 

7710 Daisy 55 CPS Ser. 1999 

7730 Daisy 55 CPS Par 

1999 

0KIDATA: 

82A 

399 

Microline 83A 

675 

84A 

999 

Microline 82ATractors 

59 

92/93 

CALL 

Okigraph 

CALL 

BROTHER (Par.) 

CALL 

DAISYWRITER W. 48K 

1049 

TRANSTAR 

CALL 

COMREX 

CALL 

SOFTWARE FOR APPLE/FRANKUN 


COPY PROGRAMS & BOARDS: 



Locksmith 

75 

NIBBLES AWAY 

59 

Back-it-Up 

49 

Copy II Plus 

35 

CRACK SHOT 

129 

ALASKA CARD 

CALL 

WILD CARD ME 

115 

SNAPSHOT 

115 

BUSINESS SOFTWARE 

State-of-the-Art: 6 /L. A/R, A/P 


CALL 

Peachtree: G/L. A/R, A/P 


CALL 

Software Dimen. ACCTING + II G/L. A/R. A/P. all threefor 599 

PFS File 

85 

PFS Report (2E) 

85 

WORD-PROCESSORS 



Wordstar CP/M 

CALL 

EZ Writer Prof Sys 

149 

ACEWRITER 

99 

MUSESuperText80 

135 

Executive Secretary 

199 

Hebrew II + 

75 

PIE Writer 

115 

Screenwriter II 

89 

Magic Window I/ll 75/100 APPLEWRITER HE 169 

W0RDHANDLER(Gives80Col&Lower-Casewith noboard') CALL 


COMPUTER SYSTEMS 

IBM Personal Computer CALL SEEQUA Chameleon CALL 
OSBORNE Dual Dens 1795 *KAYPR0 CALL 

NEC: 8001 & APC! LOW, LOW PRICES CALL! 

CORONA PC work-alike CALL EAGLE Low Prices CALL 
COLUMBIA PC work-alikeCALL SANYO Computer CALL 



MONITORS 



Zenith 12 "Green 

100 

TAXAN RGB Color 

439 

AMDEK300G 12 "Green 

159 

US112 "Amber 

149 

AMDEK Color II RGB 

569 

AMDEK Color 1 Compos 

. 325 

AMDEK Apple Intfce 

169 

AMDEK Color 111 RGB 

469 

BMC 12 "Green 

99 

APPLE 12’ 

'Non-Glare 

125 

FLOPPY DISKS (5.25 in., Per box of 10) 




SSSD 

SSDD OSDD 

ELEPHANT 


25 

27 

30 

WABASH 


19 

23 

35 

VERBATIM 


— 

29 

42 

MAXELL 


- 

29 

42 

IBM PC PRODUCTS 



State of the Art, Biz. Software 



CALL 

Peachtree Biz. Software 




CALL 

Software Dimen 




CALL 

QUADRAMAPPLELINK 




499 

AST COMBO-PLUS 




CALL 


TO ORDER: 

Use phone or mail. VISA. MC. COD. checks and bank wires ac¬ 
cepted NO SURCHARGE for Credit Cards Add 4% for shipping 
($4 00 min.) unless order is prepaid via check, wire or cash 
Foreign orders, AP0 & FP0, add 12%, and prepay in U S. 
dollars. Conn, residents add 7.5% sales tax. 

Not responsible for typographical errors 
Prices subject to change without notice 

CONNECTICUT 

INFORMATION SERVICES INC. 
(203) 579-0472 

2313 East Main St. f Bridgeport, CT 06610 
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the PROGRAM factory 


card indexes (ace, 2, 3, ... king), and stores that value 
in the randomly selected location.C. 

CL stores the number of cards left on the table after 
players have begun to match up and remove cards. In 
line 380, CL=54 because no cards have been removed 
yet. Line 390 gives the first turn to player 1. 

The next lines start a player’s turn: 

400 CN(1)=0 
410 CN(2)=0 
420 FOR C=1 TO 2 
430 GOSUB 950 

440 PRINT ^ „ „ _ 

450 PRINT PN$(PN) " select card # ;C 
460 INPUT "(specify row and column 
numbers) ";RO,CO 
470 RO=INT(RO) 

480 CO=INT(CO) 

Line 420 sets up a loop (lines that are repeated) in 
which the player selects two cards. Before each card 
selection, the subroutine called in line 430 erases the 
screen and shows the card layout. Lines 450 and 460 
prompt the player to select a card by typing in its row 
and column location. 

The next block of lines ensures that the selection is 
valid: 

490 IF RO>=l AND RO<=9 AND CO>=l AND 
CO<=6 THEN 530 

500 PRINT "Error: choose ROW=(l-9) 
COLUMN=(1-6)" 

510 GOSUB 1100 

520 GOTO 430 

530 CR=(RO-l)*6+CO 

540 IF C=2 AND CR=CN(1) THEN 590 

550 IF D(CR)>0 THEN 620 

560 PRINT "That card is not available" 
570 GOSUB 1100 
580 GOTO 430 

590 PRINT "You just took that card" 

600 GOSUB 1100 
610 GOTO 430 
620 CN(C)=CR 
630 NEXT C 


These lines check for three types of errors: invalid row- 
column address (lines 490 to 520); reference to an empty 
position (lines 530 to 580); and a request for the same 
card for card 1 and card 2 (lines 590 to 610). If any of 
these errors occurs, the subroutine called in lines 510, 
570, and 600 prompts the player to press Return before 
making a new selection. 

If the selection is valid, line 620 stores it m CN(L), 
where C equals 1 or 2. Line 630 repeats the card- 
selection loop until the player has selected two cards. 

The next block of lines checks the player’s pair to see 
if the cards match: 

640 GOSUB 950 

650 IF D(CN(1))=D(CN(2)) OR D(CN(1))-WC 
OR D(CN(2))=WC THEN 680 


660 PRINT "No match" 

670 GOTO 740 
680 PRINT "Match" 

690 D(CN(1))=0 

700 D(CN(2))=0 

710 SC(PN)=SC(PN)+2 

720 CL=CL-2 

730 IF CL=0 THEN 820 

Line 640 clears the screen and shows the layout with 
the latest pair faceup. Line 650 determines if the cards 
match or if one of them is a wild card. In case of a match 
or wild card, lines 690 and 700 remove the two cards 
from the layout, and line 710 adds 2 to the player’s score. 
Line 720 updates the counter that keeps track of the 
number of cards remaining. If CL=0, no cards remain 
and the program skips to the new-game menu described 
later. Otherwise, the program displays a continuation 
menu: 

740 GOSUB 1100 
750 PN=PN+1 

760 IF PN<=PX THEN 810 

770 PN=1 

780 PRINT 

790 GOSUB 900 

800 GOSUB 1100 

810 GOTO 400 

The subroutine called in line 740 waits until a player 
presses Return. Lines 750 to 770 select the next player. 
At the end of each round, the subroutine in line 790 
shows the current scores. 

When all cards have been matched up and removed, 
the game is over. The next block prints a new-game 
menu: 

820 PRINT 

830 PRINT "No cards left — game over 
840 PRINT 
850 GOSUB 900 
860 PRINT 

870 INPUT "Play again? (Y/N) ";YN$ 

880 IF LEFT$(YN$,1)="Y" THEN 120 
890 END 

Subroutines . 

The program uses three subroutines. The first displays 

the current scores: 

900 PRINT "Scores are:" 

910 FOR Pl=l TO PX 
920 PRINT PN$(P1)rSC(P1) 

930 NEXT Pi 
940 RETURN 

The next subroutine displays the current card layout: 

950 CLS: REM Clear the screen 
960 FOR CQ=1 TO 54 
970 IF D(CQ)>0 THEN 1000 
980 PRINT NC$;M3$; 

990 GOTO 1070 
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1000 IF CQ=CN(1) OR CQ=CN(2) THEN 1030 
1010 PRINT BK$;M3$; 

1020 GOTO 1070 
1030 REM Reverse colors 
1040 PRINT CV$(D(CQ ))t 
1050 REM Normal colors 
1060 PRINT M2$; 

1070 IF CQ-INT(CQ/6)*6=0 THEN PRINT 
1080 NEXT CQ 
1090 RETURN 

Line 950 clears the screen so the current player won’t 
have any help from previous displays. In Applesoft 
BASIC, use this line: 

950 HOME 

In Commodore 64 BASIC, use: 

950 PRINT CHR$(147); 

The loop in lines 960 to 1080 handles all 54 card posi¬ 
tions in the layout. CQ is the current card position. 

There are three possibilities for each card position: 
empty; facedown; or faceup (lor the two currently 
selected cards). Line 980 handles empty card positions, 
line 1010 handles facedown cards, and lines 1030 to 1060 


handle the two faceup cards. Line 1070 causes the pro¬ 
gram to start a new row after displaying six cards in 
a row. 

Reverse printing makes it easier to spot the currently 
selected cards. If your computer can print letters in 
reverse, replace the remarks in lines 1030 and 1050 with 
the appropriate commands. 

In Applesoft BASIC, use: 

1030 INVERSE 
1050 NORMAL 

In IBM PC BASIC, use: 

1030 COLOR background, foreground 
1050 COLOR foreground, background 

replacing the italicized words with the appropriate 
foreground and background color numbers. 

On many other computers, you can use: 

1030 PRINT C HR $ [reverse]-, 

1050 PRINT C HR $ (norma/); 

The PRINT command is followed by the appropriate 
video control codes that determine whether a character 
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TRAV-L-CASE 


comp-case 


The Computer Case Company 
provides top quality cases to 
satisfy virtually every need of the 
microcomputer owner. Choose 
the original Comp-Case for com¬ 
pact, light local transportation or 
the new TYav-L-Case, which pro¬ 
vides the ultimate in protection, for 
long distance transportation at a 
price you can afford and in a size 
which is easy to handle. Over 100 
^configurations to choose from. 

TO%y 1-800-848-7548 

5656 India^4qwnd Court ' 
Columbus, (OH 432 
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THE PROGRAM FACTORY 
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When the program is running properly, your computer should display results similar to these. The sample run illustrated here shows only 
the first turn of each player; the game continues, of course, until all cards are matched up. 


is normal or reverse. Check your computer’s BASIC ref¬ 
erence manual to find the video control codes you should 
use. 

If your computer can’t print the selected cards in 
reverse, leave lines 1030 and 1050 as remarks. You’ll still 
be able to find the faceup cards by looking for the card 
numbers and letters (A,2,3,... J,Q,K) displayed normally 
in the layout. 

The last subroutine simply waits for a player to press 
Return (Enter on some computers) to continue the 
game: 

1100 PRINT 

1110 INPUT "Press <RETURN> to continue 
" ;RT$ 

1120 RETURN 

Using the Program 

The figure above shows a sample run of Concentra¬ 
tion. You should get similar results with the program 
on your computer. 

The game must be played without pencil or paper. For 
fairness, everyone should get a look at the screen after 


each player completes his turn (and before he presses 
Return). However, sometimes players have unevenly 
matched skills. In these cases you can even the odds 
by letting the better player see the screen only for his 
turn. □ 
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ASK POPULAR 


After accessing the disk drives on my 
Zenith Z-100 computer, I notice that the 
drives continue to rotate for about 10 
seconds. Can I safely remove my disks 
during this time? -Yui Yee 

Los Angeles, CA 

Yes. The 10-second lag before the 
drive stops spinning is designed to 
minimize the number of times the 
disk drive starts and stops during 
data transfers—the drive does not 
have to start again for a second ac¬ 
cess within 10 seconds of the first. 
However, opening the drive door 
during the lag will lift the read/write 
head, allowing you to remove or in¬ 
sert the disk without damage. If you 
see the system prompt character on 
your screen, you know that no data 
is being written to the disk and it's 
safe to remove it. 

It seems that all microcomputers have 
operating systems and BASIC in ROM. 
Do you know of any that have them on 
disk? -Leigh Janes 

Montezuma, IMY 

Actually, most microcomputer oper¬ 
ating systems are on disk rather 
than in ROM (read-only memory). 
The ROM usually contains the soft¬ 
ware that loads the operating sys¬ 
tem into memory, but the actual 
system commands come from the 
disk. Most disk-based operating sys¬ 
tems include in their names the acro¬ 
nym DOS, which stands for disk 
operating system. 

One of the advantages of a disk 
operating system is its expandabil¬ 
ity. Because such systems include 
external, or transient , commands 
that reside on disk and are loaded 
into memory before execution, addi¬ 
tional commands can be created and 
added to the operating system en¬ 
vironment as needed. The .COM 
files in IBM’s PC-DOS are examples 
of external commands. 

Some of today’s less expensive 
microcomputers feature BASIC in 
ROM because it facilitates program¬ 
ming on a minimal system. More 


powerful computers typically don’t 
have BASIC in ROM because users 
may prefer other programming lan¬ 
guages, such as Pascal, COBOL, or 
FORTRAN. Some computers—the 
IBM PC and the Radio Shack 
TRS-80 Model III, for example- 
have a ROM BASIC that can be 
upgraded with optional disk BASIC 
to include disk-based commands and 
advanced programming features. 

I have an Apple II Plus with an Apple 
Monitor III and Apple dot-matrix 
printer. The monitor will display only 
40 columns when I'm using the Apple 
Writer II word-processing program or 
when I'm programming. Also, my 
printer will output program lines only 
40 columns wide, although it will print 
80 columns of text from the word pro¬ 
cessor. What do I need to display 80 
columns on the monitor and print 
80-column program lines? 

-Jerry Bunin 
Grover City, CA 

The Apple II Plus, as well as other 
computers designed for use with a 
standard television set, limits dis¬ 
played lines to 40 characters because 
televisions haven’t the resolution to 
display 80-character lines clearly. 
This is controlled by internal soft¬ 
ware routines and cannot be changed 
by the flick of a switch. However, 
either of two methods will give you 
an 80-column word-processing dis- 
play. 

First, you can install one of the 
80-column display cards designed for 
the Apple. These normally plug in¬ 
to expansion slot 3 and give you 
upper- and lowercase characters as 
well as the 80-column width. Such 
cards for the Apple include Video¬ 
term 80 ($279), from Videx, 1105 
Northeast Circle Blvd., Corvallis, 
OR 97330, (503) 758-0521; View- 
master 80 ($179), from Applied Engi¬ 
neering, POB 798, Carrollton, TX 
75006, (214) 492-2027; and Viewmax- 
80 ($199.95), from Micromax Sys¬ 
tems, 6868 Nancy Ridge Dr., San 
Diego, CA 92121, (619) 457-3131. 


The second method is to use a 
word-processing program that gen¬ 
erates text using Apple’s high- 
resolution graphics mode. Two pro¬ 
grams that can display up to 70 col¬ 
umns of upper- and lowercase text 
with no additional hardware are 
Super-Tfext Home/Office ($125), from 
Muse Software, 347 North Charles 
St., Baltimore, MD 21201, (301) 
659-7212 and Screen Writer II 
($130), from Sierra On-Line, Sierra 
On-Line Bldg., Coarsegold, CA 
93614, (209) 683-6858. 

Printing 80-column program lines 
is simpler. Send your printer the 
following sequence: 

PR#1 

Control-I 80N 

The first line initializes the printer 
card in slot 1, and the second toggles 
the Apple to print in 80-column 
mode. A carriage return should fol¬ 
low each of the lines. 


I am interested in writing a program 
for commercial distribution and would 
like to know which programming lan¬ 
guage would be best to work with. I 
would prefer to use a higher-level lan¬ 
guage such as BASIC, but I don't want 
the user to load a compiler or inter¬ 
preter each time the program is run. 
What can I do? -Mary Clevenger 
Lewiston, MN 

Most commercial programs are writ¬ 
ten in machine language, primarily 
because of the advantages it offers 
in speed of execution (especially 
when graphics displays are involved) 
and easier copy protection. Nonethe¬ 
less, BASIC, Pascal, and FORTH 
are also popular commercial pro¬ 
gramming languages, despite the 
fact that the user must have the ap¬ 
propriate language in the computer 
before the program can be executed. 
However, because many popular 

Ask Popular is a monthly column conducted by 
contributing editors Harv Weiner and Steve 
Ciarcia to answer general questions about small 
computers. Send your questions to: Ask Popular, 
POB 397, Hancock, NH 03449. 
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Diskette 
Users ... 

When you’ve 
heard from 
all the 
animals in 
the diskette 
zoo, butyou 
need fast 
delivery and 
high quality 
diskettes... 



Call Communications Electronics 


Diskette order desk 

800-USA-DISK 

In Canada 800-CA1-DISK 

Choose your brand 
Choose your price 

Product Description 



Super Disk 
diskettes &*. 
$0.94 each 

CE quant 

Super Disk 100 pries 
Pari # par disk ($) 


/ 



Wabash 
diskettes t". 
$0.99 each 

CE quant 

Wabash 100 price 

Part # par disk ($) 



BASF 

diskettes t m , 
$1.44 each 

CE quant 
BASF 100 price 

Part # per disk ($) 



$1.44 each 

CE quant 
3M 100 price 

Part # per disk ($) 


8" SSSD IBM Compatible 128B/S, 26 Sector - 

8” SSSD Shugart Compatible, 32 Hard Sector - 

8" SSDD IBM Compatible(128 B/S, 26 Sectors)- 

8" DSDD Soft Sector (Unformated) - 

8" DSDD Soft Sector (256 B/S, 26 Sectors) - 

8" DSDD Soft Sector (512 B/S, 15 Sectors) - 

8" DSDD Soft Sector (1024 B/S, 8 Sectors)- 

5Va" SSSD Soft Sector w/Hub Ring 6431-P 

5Va" SSSD Same as above but bulk product 6437-P 

5V4" SSSD 10 Hard Sector w/Hub Ring - 

5V4" SSDD Soft Sector w/Hub Ring 6481-P 

5V4" SSDD Same as above, but bulk product 6487-P 

5V 4 " SSDD Soft Sector Flippy (use both sides) - 

5V4" SSDD 10 Hard Sector w/Hub Ring - 

5V4" DSDD Soft Sector w/Hub Ring 6491-P 

51 / 4 " DSDD Same as above, but bulk product B497-P 

5V4 /; DSDD 10 Hard Sector w/Hub Ring - 

5V4 /# DSDD 16 Hard Sector w/Hub Ring - 

5Va" DSDD Soft Sector w/Hub Ring (96 TPI) 8501-P 

3Vi" SSDD Soft Sector micro-floppy - 


- F111-P 

- F31A-P 

-FI 31-P 

-F14A-P 

-F144-P 

- F145-P 

- F147-P 

1.14 M11A-P 

0.94 M11AB-P 

-M41A-P 

1.29 M13A-P 

1.09 M13AB-P 

-M18A-P 

-M43A-P 

1.54 M14A-P 

1.34 M14AB-P 

-M44A-P 

-M54A-P 

2.44 M18A-P 


1.59- 

1.79 - 

1.89 - 

2.09 - 

2.09- 

2.09 - 

2.09- 

1.19 - 

0.99- 

1.19 - 

1.34 54974-P 

1.14 - 

1.99 - 

1.34 - 

1.59 54980-P 

1.39 - 

1.59 - 

1.59 - 

2.49 54992-P 

- 54112-P 


8SSSD-P 1.94 


8SSDD-P 2.39 

8DSDD-P 2.89 


8DSDD-1024-P 2.89 


1.44 5SSDD-RH-P 1.64 

-5SSDD-BL-P 1.44 


1.79 5DSDD-RH-P 2.19 


2.99 5DSDD-96RH-P 3.09 

2.74 3SSMD-P 3.74 


_ 1 m _ , Lifetime warranty 

For more information ... 

about this brand call: 
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e yaar warranty 
Far UMfi iifi 11 Wibiih till 

800-323-9868 

la lllliilt 312-593-8383 


Lifetime warranty 
Fir mri iifi 11 BASF Gill 

800-343-4600 

la Maaaackaaatta 017-271-4000 


Lifetime warranty 
Fir aura lift 11 3 M call 

800-328-9438 

la Mlaaaaata 612-73B-B6Z4 






















































































































CE...your best source for diskettes 

For you the diskette buyer, it’s a jungle out there. There are 
so many different brands to choose from, you need to go on 
a safari to find a good brand at a reasonable cost. 
Fortunately, CE has already hunted for the best diskettes 
and offers you an excellent choice at a CE price. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek® 
envelopes are only $15.00 per 100 pack. Use order# TE-5 
for a 100 pack of 5V*" diskette envelopes. 

Quantity Discounts Available 

Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 100 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 30Ch 
or more disks at the same time and deduct 1%; 500 or more 
saves you 2%; 1,000 or more saves 3%; 2,000 or more saves 
4%; 5,000 or more saves 5%; 10,000 or more saves 6%; 
50,000 or more saves 7%, 100,000 or more saves 8%, 
500,000 or more saves 9% and 1,000,000 or more disks earns 
you a 10% discount off our super low quantity 100 price. 
Almost all our diskettes are immediately available from CE. 
Our efficient warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible diskette that’s right for 
you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer 
inquiries invited. 


Buy your diskettes from CE with confidence 

To get the fastest delivery of your diskettes, phone your order directly to 
ourorderdeskand charge ittoyourcreditcard. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 10% surcharge for net 10 billing. For maximum savings, your 
order should be prepaid. All sales are subject to availability, accept¬ 
ance and verification. All sales are final. All prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently. A$5.00 additional handling fee will be charged for all orders 
with a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for$5.00 extra, and are payable with cash or certified check 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 100 8-inch diskettes, or $6.00 per 100 diskettes and/or any 
fraction of 100 5V4-inch or3V2-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Visa or Master 
Card, you may call and place a credit card order. Ordertoll-free 
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by 
calling 800-CA1 -DISK. If you are outside the U.S. or in Michigan 
dial 313-973-8888. WUI telex anytime 671 -0155. Ordertoday. 

Copyright© 1984 Communications Electronics Inc. 


TM 

COMMUNICATIONS 
ELECTRONICS" 
Computer Products Division 

Box 1045 □ Ann Arbor, Michigan 48106-1045 U.S.A. 
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888 
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Verbatim 
diskettes ir» 
$1.59 each 


CE quint 

Verbatim 100 price 

Part # per disk ($) 



Memorex 
diskettes 
$1.59 each 


Memorex 

Pert# 

CE quant 
100 price 
per disk ($) 

3062-P 

1.94 

3015-P 

1.94 

3090-P 

2.39 

3102-P 

2.89 


3104-P 

2.89 



Ultra 

diskettes ir« 
$1.59 each 

CE quant 
Ultra 100 price 

Part # per disk j$) 

81726-P 1.94 


82701 -P 2.89 


82708-P 2.89 



1 


M2DXV 

smm 


TDK 

diskettes ir« 
$1.59 each 


CE quant 
TDK 100 price 

Part # per disk ($) 

F1-S-P 2.34 


F2D-S-P 2.89 


F2D-S1024-P 2.89 



Fuji 

diskettes sr» 
$1.59 each 


CE quant 
Fu|l 100 price 

Part # per disk ($) 

FD1S-128N-P 1.94 


FD2D-P 2.89 


FD2D-1024-P 2.89 


o Dmn 

Diskette 


Dysan 

diskettes ir« 
$1.94 each 


Dysan 

Part# 

CE quant 
100 price 
per disk ($) 

800501-P 

2.49 

800605-P 

2.69 

800803-P 

3.14 


800839-P 

3.14 


28820-P 1.59 


28821 -P 2.54 


28823-P 3.39 


Lifetime warranty 

For more Into on Verbatim call 

800-538-8589 

In California 408-245-4400 


3481 -P 1.59 


3491 -P 2.19 


3501 -P 2.99 

6100-P 3.74 

5 year warranty 
Fir Mere life ei Mamarex call 

800-448-1422 

Mildly-Friday 9am-4pm ET 


51401 -P 1.59 

52402-P 1.99 

52401 -P 2.19 


52801 -P 2.99 


Lifetime warranty 
Far Mara lafa aa Ultra call 

408-728-7777 

Maaday-Frlday 9 am-4 pm PT 


M1D-S-P 1.59 


M20-S-P 2.19 


M2DX-S-P 2.99 

MF10-P 2.99 

Lifetime warranty 
Far mara lafa aa TDK call 

800-645-6571 

la Near York 516-625-0100 


MD1D-P 1.59 


MD2D-P 2.19 


MD2 0-96TPI-P 2.99 


Lifetime warranty 
Far Mara lafa aa Fa|i call 

800-223-6535 

la Ne* Yark 212-736-3335 


801 187-P 1.94 


802060-P 2.64 


802067-P 3.99 


Lifetime warranty 
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ASK POPULAR 


home computers have versions of 
BASIC in ROM (read-only memory) 
that are active whenever the com¬ 
puter is on, they can run BASIC pro¬ 
grams quite easily. If your program 
is intended for the home computer 
market and does not use complex 
graphics, writing it in BASIC should 
not be a big drawback. 

I've been able to find virtually no 
educational software to use under the 
CP/M-80 operating system. Why don't 
the programmers who write educa¬ 
tional software for machines like the 
Atari and Apple realize that CP/M 
users have children who could benefit 
from their software? 

-David M. Boyd 
Tampa, FL 

Because computers that use the 
CP/M operating system are gener¬ 
ally more expensive than the Atari 
and Apple, they are not commonly 
found in schools and have thus not 
been considered part of the educa¬ 
tional computing market. Moreover, 
much of the best educational soft¬ 
ware relies heavily on graphics and 
color, both of which are lacking on 
most CP/M systems. For both of 
these reasons, very little educational 
software has been developed for 
computers that use the CP/M oper¬ 
ating system. 

Our church is interested in purchasing 
a computer, but we're not sure if there 
is any software specifically designed 
for church management. Can you tell 
us where to find such software? 

-David T. Ansley 
Dearing, GA 

Management of church affairs is an 
excellent application for a personal 
computer, and many commercial 
software packages should fit your 
needs. Two programs designed spe¬ 
cifically for church management are 
Compuchurch, for the TRS-80 Model 
III, from MTS Inc., POB 596, Nice- 
ville, FL 32578, (904) 678-3328; and 
Church Management, for the Apple 
II and IBM PC, from BPI Systems, 
3423 Guadalupe, Austin, TX 78705, 
(512) 454-2801. 

As is always the case when soft¬ 
ware requirements are as specific as 


yours, you should select your soft¬ 
ware first and then purchase the 
computer that will run it. 

I have an Eagle PC computer and am 
having a problem with the software 
documentation. The manual that 
comes with GWBASIC frequently re¬ 
fers me to the Microsoft BASIC User's 
Guide , but this manual was not fur¬ 
nished with the computer. Where can 
I obtain a copy? -John J. LoRe 
White Stone, VA 

You should be able to get the Micro¬ 
soft BASIC User's Guide for the 
8086/8088 microprocessors from any 
Eagle dealer for $29.95. It also in¬ 
cludes the BASIC Reference Manual. 

I'm having problems getting some of 
my disks to boot on my Apple lie sys¬ 
tem. If I boot a good disk and then 
catalog one of the bad disks, I find that 
all of the files are intact and will run, 
so I assume that I have damaged the 
DOS on those disks. Is there a way to 
restore the DOS without destroying 
the files? -Steve Landas 

Orange, CA 

The simplest way to restore the 
DOS (disk operating system) on your 
unbootable disks is to use the Mas¬ 
ter Create program that you'll find 
on your System Master disk. Start 
the program with BRUN and follow 
its directions. The data on the disk 
will not be affected in any way. 

Also, several disk-copy programs 
—Super Disk Copy III from Sensi¬ 
ble Software Inc., 24011 Seneca St., 
Oak Park, MI 48237, (313) 399-8877 
($34.95) is one—have provisions for 
copying just the DOS from one disk 
to another. DOS resides on tracks 0 
through 2, so if your copy program 
will copy track by track, you can 
simply transfer these tracks from a 
disk you know is good. 

I recently purchased a Commodore 64 
computer and would like to know 
where I can get free public-domain 
software. -David Delibato 

Stoney Creek, ON 

Public-domain software is essential¬ 
ly free, although small charges are 
usually added to cover the costs of 
handling and disks or cassettes. One 
source of such software is the United 


States Commodore Users Group 
(POB 2310, Roseburg, OR 97470). 
The annual membership fee of $20 
will get you access to hundreds of 
VIC-20 and Commodore 64 public- 
domain programs, 10 issues of Com¬ 
mand Performance magazine, and 
technical and consumer assistance. 

Public Domain Inc. (5025 South 
Rangeline Rd., West Milton, OH 
45383; (513) 698-5638) also distrib¬ 
utes public-domain software. A col¬ 
lection of more than 25 programs for 
the Commodore 64 is available on 
tape or disk for $10, and a catalog 
is yours for the asking. 

I own a Radio Shack TRS-80 Color 
Computer and am interested in con¬ 
necting it to an RGB monitor. Is it 
possible to build an interface to split 
the composite-video signal into the 
three separate signals needed for an 
RGB monitor? -Craig Wallace 

Littleton, CO 

Yes, but it is not easy. The Color 
Computer's composite-video output 
(color signals plus synchronizing 
pulses) is superimposed on a radio 
frequency (RF) signal corresponding 
to television channel 3 or 4. Separ¬ 
ating the red, green, and blue color 
signals from the composite signal 
will take two steps. 

First, an RF demodulator, tuned 
to the television channel, must be 
used to strip the composite signal 
from the RF signal. You'd then need 
a color decoder circuit to separate 
the color information and the syn¬ 
chronizing pulses. These signals 
would then be sent to the monitor 
with proper voltage and impedances. 

You could use commercially avail¬ 
able demodulators and decoders, but 
they are rather expensive because 
they are designed for the television 
industry. However, building such 
units is not a project for the begin¬ 
ner, as some of the circuits are quite 
critical for proper color separation. 

The graphics resolution of the 
Color Computer is 256 horizontal 
dots by 192 vertical dots, and only 
four colors can be displayed. The im¬ 
provement that an RGB monitor can 
lend to such a display may not war¬ 
rant the costs involved in creating 
the RGB signals. □ 
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(located under the section entitled Reader 
Feedback), then rate each article as Ex¬ 
cellent, Good, Fair, or Poor. 
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